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EXECUTIVE SUMMARY 

The Presidio Trusl Feasibility Study (FS) Report for the Small Arms Firing Ranges (SAFRs) has 
been completed in general compliance with applicable requirements of the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), and in accordance with the Presidio 
Trust (Trust) Small Arms Firing Ranges Remedial Investigation/Feasibility Study Work Plan, as 
approved by the California Environmental Protection Agency, Department of Toxic Substances 
Control (DTSC) in its letter, dated 8 July 2003. The purpose of the FS report is to develop 
remedial actions that are protective of human health and the environment, cost-effective, and 
allow reuse of the Presidio of San Francisco (Presidio) as intended under the General 
Management Plan Amendment (GMPA), dated July 1 994, and the Presidio Trust Management 
Plan (PTMP), dated May 2002. Remedial actions in the FS Report have been evaluated to 
confirm compliance with requirements for preparing a Remedial Action Plan (RAP) under 
Section 25356.1 of the California Health and SafetyCode. 

The five SAFRs evaluated for this FS are: 

• Lobos Creek Target Butt (LCTB); 

• Lobos Creek Protected Range (LCPR); 

• Machine Gun Butt (MGB>; 

• California Highway Patrol Pistol Range (CHP); and 

• Barnard Avenue Protected Range (BAPR). 

Based on the Remedial Investigations at each of these sites, it was determined that no further 
remedial action was required for three of the sites: LCTB, LCPR, and MGB. However, 
remedial action is warranted for the remaining two sites: CHP and BAPR. The following 
remedial alternatives were evaluated for these two sites: 

• No Action; 

• Institutional Controls (Land Use Controls); 

• Capping Soil with Permeable Cover; and 

• Excavation and Off-Site Disposal of Soil. 

Based on a detailed evaluation using site-specific information and FS screening criteria, the 
recommended remedial alternative for CHP and BAPR is excavation and off-site disposal of the 
soil that exceeds cleanup levels. 
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1.0 INTRODUCTION 

On behalf of The Presidio Trust (Trust), Treadwell & Rollo, Inc. has prepared this Draft Small 
Arms Firing Ranges Feasibility Study (FS) Report. The purpose of the FS Report is to identify 
and evaluate remedial alternatives that are protective of human health and the environment, 
cost-effective, and allow reuse of five historical SAFRs at The Presidio of San Francisco, 
California (Presidio) as required by the California Department of Toxic Substances Control 
(DTSC). The five SAFRs (Figure I ) that are included in this FS are: 

• Lobos Creek Target Butt (LCTB), 

• Lobos Creek Protected Range (LCPR), 

• Machine Gun Butt (MGB), 

• California Highway Patrol Pistol Range (CHP), and 

• Barnard Avenue Protected Range (BAPR). 

The Presidio is located in the City of San Francisco, at the northern tip of the San Francisco 
peninsula (Figure I). The Presidio occupies approximately 1,491 acres and is bounded by 
San Francisco Bay on the north and the Pacific Ocean on the west. Densely populated 
residential areas of San Francisco border the Presidio to the south and east. 

The Presidio was a U.S. Army (Army) installation from 1 848 through 1 994, serving as a 
mobilization and embarkation point during several overseas conflicts, a medical debarkation 
center, and a coastal defense for the San Francisco Bay area. Industrial operations formerly 
performed at the Presidio are associated with maintenance and repair of vehicles, aircraft, and 
base facilities. The Presidio also contains a number of landfills used by the Army for the 
disposal of municipal waste and construction debris. 

In December 1988, the Secretary of Defense's Commission on Base Realignments and Closures 
recommended closure of the Presidio. Under Public Law 92-589, the Presidio was transferred to 
the National Park Service (NPS) on I October 1994 and became part of the Golden Gate 
National Recreational Area (GGNRA). As required by the Base Realignment and Closure Act, 
the Army initiated environmental studies in conjunction with the transfer of the property. 

Section 103 of the Omnibus Parks and Public Lands Management Act of 1996, Public Law 
104-333, 1 10 Stat. 4097 (Trust Act) created the Presidio Trust. The Trust is a federal 
government corporation established for the purpose of managing the leasing, maintenance, 
rehabilitation, and improvement of the non-coastal portions of the Presidio (Area B). The Trust 
manages Area B in accordance with the general objectives of the General Management Plan 
Amendment (GMPA) (NPS, 1994), section 1 of the Golden Gate National Recreation Area Act 
(Public law 92-589, 86 Stat. 1299, 16 USC 460bb), and the Presidio Trust Management Plan 
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(PTMP> (Trust, 2002). The NPS retained responsibility for Area A of the Presidio (the coastal 
portions of the Presidio) and manages Area A in accordance with the GMPA. 

On 24 May 1999, the Army, the Trust, and NPS entered into a Memorandum of Agreement 
(MOA). Pursuant to this MOA, the Army delegated to the Trust its authority for the remediation 
of contamination at the Presidio (both Areas A and B). 

These five small arms firing range sites collectively form Operable Unit 3 at the Presidio (DTSC, 
1 999). The Trust, as described below, determined that five SAFRs (LCTB, LCPR, MGB, CHP, 
BAPR) warranted further characterization beyond the Site Investigation (SI) stage conducted for 
the Army by Montgomery Watson. The FS was conducted in accordance with applicable U.S. 
Environmental Protection Agency (EPA) and DTSC guidance, specifically. Guidance for 
Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final 
October 1988 (EPA, 1988b). 

1.1 Purpose of Report 

The purpose of the FS report is to identify and evaluate remedial alternatives to permanently 
address the risks which may be posed by the Small Arms Firing Range sites. The FS was 
performed in accordance with the approved Work Plan for the Small Anns Firing Ranges 
Remedial Investigation/Feasibility Study (Work Plan) (Treadwell & Rollo, 2002). The objective 
of the Remedial Investigation/Feasibility Study (RI/FS) process is not to remove all uncertainty 
about a site's characteristics and risk, but rather to gather sufficient information to support an 
informed management decision regarding which remedy would be the most appropriate for a site 
(EPA, 1988). The RI was completed in 2004 with results presented in the Draft Small Arms 
Firing Ranges Remedial Investigation Report (Treadwell & Rollo, 2004). 

The Rl/FS process represents the decision-making procedures to be followed for implementation 
of the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of 
1980 (commonly known as Superfund) as amended by the Superfund Amendments and 
Reauthorization Act (SARA) of 1986. The National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP) (40 Code of Federal Regulations |CFR] Part 300) outlines the specific 
steps to be followed in making remedy selection decisions for a site (EPA, 1990). 

In conducting this Rl/FS, the Trust will solicit regulatory agency and public review and comment 
including the following: 

• Early consultation and coordination of corrective action alternatives and selection 
decisions with the Presidio Restoration Advisory Board (RAB), NPS, and regulatory 
agencies. 

• Submittal of the Draft FS Report for stakeholder review and comment. 
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• Preparation of a responsiveness summary that responds to comments received on the FS. 
The responsiveness summary will be completed following receipt of stakeholder 
comments and will be included as Appendix A in the Final FS Report. 

• Maintenance of an Administrative Record. Documents related to the RI/FS will be 
available to the public as part of the Administrative Record, maintained at the Presidio 
Library at 34 Graham Street, San Francisco. 

Following the completion of the RI/FS, the sites will undergo the Remedial Action Plan (RAP) 
process to document the selection of the remedial action alternatives for the small arms firing 
range sites, in accordance with the State of California, DTSC Guidance Document No. EO-95- 
007-PP, RAP Policy (DTSC, 1995). In accordance with the DTSC guidance, the RAP will be 
subject to formal public review and comment. 

1.2 Report Organization 

This report is organized as follows. 

• Section 1 .0 describes the Presidio location, area background and historical environmental 
activities, and describes physical features of the five firing ranges; 

• Section 2.0 describes the identification and screening of remedial technologies, identifies 
Applicable or Relevant and Appropriate Requirements (ARARs), summarizes 
contaminants of concern (COCs), discusses selection of site-specific cleanup levels, site- 
specific recommendations, identifies remedial action sites, addresses Principal Threat and 
Low-level Wastes, and identifies and screens general response actions, technologies, and 
process options; 

Section 3.0 describes the development and screening of alternatives; 

Section 4.0 discusses the detailed analysis of alternatives; 

Section 5.0 presents recommended remedial alternatives; 

Appendix A presents the Responsiveness Summary; 

Appendix B presents Remedial Investigation (RI) sampling results; and 

Appendix C contains the cost estimates and assumptions. 
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13 Site Background 

Between the 1 800s and the early to mid-1 900s the Army used several S AFRs throughout the 
Presidio (Montgomery Watson, 1997). SAFRs are generally used for controlled firing of pistols, 
rifles, and shotguns. At the Presidio, SAFRs were specifically used by the Army for the training 
of military personnel. Presidio outdoor firing ranges were generally constructed with a target 
stop, target butt or impact berm to capture fired rounds of ammunition behind the target. Natural 
dune deposits or hillside slopes were often used as impact berms or butts. During use, some 
bullets fragmented or shattered upon impact. Additionally, some ammunition projectiles 
traveled past the target berm until they impacted a horizontal fall area. 

Montgomery Watson completed the Site Investigation for the Small Anns Firing Ranges at the 
Presidio (SI) for the Army in July 1 997. The scope of the SI included sampling at eight former 
SAFRs within the Presidio and analyzing for five COCs: antimony, barium, copper, lead, and 
zinc. Samples were analyzed using energy dispersive X-ray fluorescence (XRF) as a field 
screening tool to assess whether additional sampling was required to define the vertical and 
horizontal extent of the contamination. To confirm high concentrations of XRF results for lead 
and barium at each site, 20 percent of the samples were reportedly sent to a fixed laboratory for 
analysis by EPA Method 6010 (Montgomery Watson, 1997). Based on the results of the field 
and laboratory analyses for each firing range, the sites were screened to determine whether 
additional investigation was warranted. Lead was considered the primary COC. 

Previous Presidio-wide studies have presented detailed background and physical characteristics 
information on the Presidio including the Army's RI (Dames & Moore, 1997) and the Presidio 
Trust Revised Feasibility Study Report Main Installation Sites (Main Installation FS) (EKI, 
2003). The background information presented in this FS report is focused on five SAFRs and 
the affected soil media. A historical summary of the small arms firing range activities is 
presented in Table I. Appendix B presents a summary of the historical RI results. 

The COCs identified for the RI included antimony, barium, copper, lead, and zinc. Because lead 
is the main component of ammunition (with respect to mass of the projectile), it was considered 
the pri mary COC; whereas, the other COCs are typically minor constituents of ammunition. 

Surface and near-surface soil samples were collected from the five SAFRs and analyzed for the 
COCs (antimony, barium, copper, lead, and zinc). A portion of the samples (10%) were 
analyzed for 14 additional SW60I0/6020 metals (arsenic, beryllium, cadmium, chromium, 
cobalt, nickel, selenium, silver, thallium and vanadium, plus aluminum, iron, magnesium, and 
manganese). The results were compared to cleanup levels to confirm that only antimony, 
barium, copper, lead, and zinc are the appropriate COCs and that the nature of the contamination 
has been adequately characterized. Aluminum, iron, magnesium, and manganese results were to 
be considered only if additional background metals evaluation was warranted. 
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The potential pathways of migration of COCs identified in the RI are: 

• Air migration -emissions of airborne particulates, 

• Surface water migration - contamination of sediments, and 

• Sediment migration - from rodents, excavation, and dune restoration activities. 

The emission of particulates typically occurred as the small arms were discharged during target 
practice. Fine particulates, composed of metals in the gunpowder and minute fragments of the 
projectile, are released and disperse in an area nearest to the firing line. The fine particulates are 
deposited on the ground surface and can migrate into the soil through subsequent rain 
infiltration. The fine airborne particulates can also be transported by surface water runoff and 
deposited in sediments of streams. The projectiles that penetrate the target butt can be further 
transported from their initial deposit by soil movement, either due to natural process or human 
activity. 

The SAFRs COCs are chemically and physically persistent in the shallow soil. Elemental metals 
are not readily biodegradable, and therefore remain in the soil. Some metals oxidize or undergo 
transformation into chemical complexes which make them more soluble and can be transported 
in the soil via rainwater infiltration or they become accessible to plant uptake via chelation. 
However, if the plant material containing the chelated metal is not physically removed from the 
site, the metals will re-enter the soil as the plant dies and decomposes. 

The SAFRs COCs are relatively immobile after their initial deposition. As stated above, 
rainwater infiltration can cause the minute particulates and soluble fractions to migrate into the 
soil. However, this process is typically limited to the upper few feet of the soil column. If the 
pH of the soil is relatively low (acidic), then the soluble fraction of the COCscan potentially 
migrate further and can at times enter the groundwater. However, most groundwater has a 
natural buffering capacity (neutral pH) which causes a majority of these dissolved metals to 
precipitate and retards migration in the groundwater. 

The bullets typically do not penetrate the target butt more than a few inches to a few feet, 
depending on the density and compaction of the target butt soil. The bullets are typically larger 
and denser than the material that makes up the target butt. As such, through natural 
unconsolidated soil movement caused by rainwater infiltration and biological disturbance, these 
bullets and bullet fragments will tend to become exposed at the ground surface over time. 

The most significant cause for COC migration at the SAFRs is from human activities, 
specifically soil excavation and surface grading. As discussed above, the target butts at several 
of the historical SAFRs have been covered, removed, or graded and are no longerclearly 
discern able. 
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A brief description of the SAFRs and the nature and extent of contamination based on RI 
results is presented below. The COCs identified for the FS and the selection of cleanup levels 
are described in Section 2.0. 

13.1 Lobos Creek Target Butt 

The LCTB was located south of former Building 1 788 in the Lobos Creek Area (Figure I ). 
Lobos Creek is located approximately 75 feet west of the target butt (Figure 2). The LCTB was 
used from approximately 1 896 to 1 902 (U.S. Army Corps of Engineers (Army Corps], 2003). 
Maps indicate the historical footprint of the LCTB to be 270 feet long by 20 feet wide. Shooting 
is presumed to have been from east to west. The LCTB appears as a sandy rise east of the 
pumphouse (Building 1786) approximately 255 feet long, 56 feet wide, and 4 feet high, with a 
300-foot firing line. The rise is densely covered by grasses, trees, and small brush but no 
sensitive vegetation exists at the LCTB (NPS, 2001 a). The lithology of the LCTB is comprised 
of beach/dune sand (Schlocker, 1 974). The entire Lobos Creek Area is designated as an 
arc heo logic ally sensitive area (NPS, 2001b). 

Soil impacts have been identified at one sample location in the former soil berm/backstop 
(LCBSB24) and at one location adjacent to Lobos Creek (LCBSB36) (Figure 2). At LCBSB24, 
the soil sample collected at I foot below ground surface (bgs) contained copper at 56 milligrams 
per kilogram (mg/kg) which exceeded the cleanup level (Table B-l >. However, a duplicate 
sample (DUP072403B) collected at that location at 1.5 feet bgs and a deeper sample collected at 
2.5 feet bgs did not contain copper greater than the cleanup level (43 mg/kg). At this location, 
the copper concentration is bound vertically and laterally by samples with no cleanup level 
exceedances (Figure 2). 

At LCBSB36, the soil samples at 0.3 and 1 foot bgs contained zinc at 94 mg/kg and 70 mg/kg, 
respectively. The zinc concentration in a deeper duplicate sample (DUP073 I03A at 1 .5 feet bgs) 
did not exceed the cleanup level for zinc. Because the zinc concentration in the duplicate sample 
is below the cleanup goal, no deeper samples are warranted. The lateral extent of this isolated 
zinc exceedance is bounded on three sides. The unbounded side is adjacent to Lobos Creek. 

13.2 Lobos Creek Protected Range 

TheLCPR was located north of Lake Street and east of the LCTB (Figure I). TheLCPRwas 
used from approximately 1902 to 1910 (Army Corps, 2003 and Montgomery Watson, 1997). 
Historical maps depict the LCPR as an elongated strip running northwest to southeast 
approximately 900 feet long by 30 feet wide (Montgomery Watson, 1996). An asphalt parking 
and garage area associated with the construction of Buildings 1750, 1752, 1753, and 1754 now 
overlies the historical footprint (Figure 3). Native lithology at the LCPR is beach/dune sands 
(Schlocker, 1 974). As mentioned in Section 1 .2. 1 above, the Lobos Creek Area is designated as 
an arc heo logic ally sensitive area, although such features have not been identified within the 
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LCPR (Montgomery Watson, 1 997). Past excavations have occurred at this site as part of dune 
reconstruction and revegetation activities (NPS, 1998). As a result of the restoration, a large area 
of the LCPR has been designated an ecologically sensitive area (Figure 3). Specifically, the San 
Francisco Lessingia, Spineflower, Wallflower, and Dune Gilia are present at LCPR and are 
considered to be special status plants in the State of California (NPS, 2001a). 

Soil impacts are identified at two sample locations, one north of Building 1750 (LCPSB37) and 
one east of Building 1 750 (LCPSB27) (Figure 3 and Table B-2). At LCPSB27, the shallow 
( 1 foot bgs) soil sample contained a zinc concentration of 1 10 mg/kg that exceeded the cleanup 
level. The zinc concentration in the deeper sample (2 feet bgs) was less than the cleanup level. 
Therefore, the vertical extent of the zinc exceedance is defined (Figure 3). This sampling 
location is bounded to the south by a paved area, to the west by Building 1750, and to the north 
by sampling location LCPSB29 where samples contained zinc concentrations that are less than 
the cleanup level. 

At LCPSB37, the shallow (I foot bgs) soil sample from this location contained a zinc 
concentration (85 mg/kg) that exceeds the cleanup level (66 mg/kg). The zinc concentrations in 
a deeper sample (2 feet bgs) and in a deeper duplicate sample (DUP0272303B) were less than 
the cleanup level. At this location, the vertical extent of the zinc exceedance is defined. The 
lateral extent at this location is bounded to the south by Building 1750 and to the north by sample 
location LCPSB36 where zinc concentrations were less than the cleanup level. 

133 Machine Gun Bull 

MGB is located inCrissy Field south of former Building 637 (Figure I). The MGB was used 
during the late 1 930s and early 1 940s (Montgomery Watson, 1 996). Historically, the MGB was 
designated as Structure 635 and encompassed an area of approximately 50 feet by 50 feet 
(Figure 4). The bedrock slope may have served as a backstop (Montgomery Watson, 1 997). 
A motor pool area was constructed at the site following its use as a firing range. The motor pool 
area included several above ground storage tanks (ASTs). In 1993, the ASTs and associated 
piping were removed, and soil impacted with petroleum was excavated from the site. 
Approximately 736 cubic yards of soil were hauled off-site and disposed at the BFI and 
Forward landfills as Class 11 and Class III wastes, respectively (Ramos Engineering, 1993). Soil 
to approximately 18 inches bgs was removed from beneath the ASTs and pump islands 
(EKI, 1999). Based on the confirmation sampling conducted by the Army, petroleum 
hydrocarbons and related constituents appear to have been removed from the soil to below 
applicable cleanup levels (EKI, 1 999). In 1 999, the Building 637 Area underwent a removal 
action to address contaminated groundwater and soil. Removal activities included excavation 
of contaminated vadose zone soil from the site, treatment of residual hydrocarbons in the smear 
zone, and establishing a monitoring well network to monitor contaminated groundwater 
(EKI, 2000). Sampling activities associated with the tank removals at the MGB did not include 
metal analyses. Samples were only tested for petroleum hydrocarbons and related constituents. 
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Currently, theMGB is devoid of ASTs and is paved with asphalt in front of the hillside 
(Figure 4). A 6-foot-high chain link fence inns the length of the site, and the hillside is densely 
vegetated with poison oak, blackberry bushes, and ivy. There are areas with sensitive vegetation 
species adjacent to the MGB (Figure 4) (NPS, 2001a). The lithology of the MGB is Franciscan 
Formation (serpentinite) and beach/dune sand (Schlocker, 1974). However, Colma lithology was 
also observed during the Rl sampling. 

Soil impacts at the MGB are identified at one location in the east hillside (MGBSB19 and at one 
location in the lower middle hillside (MGBSB04). These locations are shown on Figure 4, and 
the Rl data is presented in Table B-3. 

At MGBSB04, the shallowest soil sample (I foot bgs> exceeded the cleanup level for zinc. The 
deeper sample (2 feet bgs) contained zinc at a concentration less than the cleanup level; therefore 
the metal exceedance is defined vertically (Figure 4). The lateral extent is defined by soil 
samples from locations MGBSB03, MGBSB05, and MGBSB 13 that did not contain metal 
concentrations exceeding the cleanup levels. 

At sample locations MGBSB06 and MGBSB 16, the shallow soil samples (I foot bgs) contained 
cadmium at 1 .2 mg/kg and 1 .7 mg/kg, respectively. Both locations exceeded the cleanup level 
for cadmium. Because cadmium is not associated with firing ranges and the reported 
concentrations may not accurately represent site conditions (as discussed Section 2. 1 .2), 
cadmium was not considered a soil COC. 

The shallow soil sample (0.3 feet bgs) from location MGBSB 19 contained zinc just above the 
cleanup level (60 mg/kg) at 76 mg/kg. At this location, bedrock was encountered at 6 to 9 inches 
bgs that prevented further delineation of the deeper soil. The sample location is on the study area 
perimeter, and is bounded on the west by three samples with zinc concentrations less than the 
cleanup level. 

13.4 California Highway Patrol Pistol Range 

The C HP is located in the northern part of the Presidio near the Golden Gate Visitor Center and 
the Golden Gate Bridge toll booths (Figure 1). The CHP was used from 1944 until 1964 and was 
approximately 50 feet wide by 60 feet long (Army Corps, 2003 and Montgomery Watson, 1 997). 
The CHP is located in an archeologically sensitive area within the Battery East, north of a scenic 
viewing area and parking lot (Figure 5). The Battery East was constructed in 1876 and is a 
contributing feature to the Presidio National Historic Landmark District designation (NPS, 
1993). A sidewall of the gun battery is beneath the subsurface and is similar to an ammunition 
bunker. This portion of the gun battery served as the backstop when the firing range was 
operational (Montgomery Watson, 1 997). The CHP firing line was constructed on concrete, and 
presently the area in front of the firing line and targets is paved with asphalt. No samples were 
taken during the SI from beneath the asphalt or concrete. The backstop is 10 feet high and is 
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covered by dense vegetation. The entire batter)' and earthworks of the C HP is considered lo be 
an archeologically sensitive structure (NPS, 2001b). Native lithology at the CHP is Franciscan 
Formation (serpentinite) (Schlocker, 1 974). However, collected Rl soil samples were 
representative of beach/dune sand and Colma lithologies. 

Soil impacts are identified west of the paved area, within the paved picnic area, in the former 
backstop (target butt), and two locations north of the paved picnic area. These locations are 
shown on Figure 5 and the RI data is presented in Table B-4. 

Sampling locations CHPSB02 and CHPSB03 are located west of the paved picnic area, near the 
paved walkway. The shallow soil samples (0.3 feet bgs) at both locations exceeded cleanup 
levels for lead and zinc ( 1 60 mg/kg and 60 mg/kg). Lead concentrations ranged from 1 80 mg/kg 
in CHPSB02 to 220 mg/kg in CHPSB03. The deeper samples at these locations (I and 2 feet 
bgs) did not exceed the cleanup levels for these metals; therefore, the vertical extent has been 
defined (Figure 5). The lateral extent of impacts can be defined as part of future remedial action 
confirmation sampling. 

At sample location CHPSB 12 on the hillside south of the firing range, cadmium was the only 
metal that exceeded the cleanup levels, based on the Inductively Coupled Plasma (ICP) data. As 
discussed in Section 2.1 .2, cadmium is not present based on ICP/Mass Spectrometry (ICP/MS) 
results in other samples and was not retained as a COC. 

At sample locations CHPSB23 and CHPSB24, located within the paved area of CHP, shell 
casings were observed during Rl field activities (Figure 5). The metals detected above the 
cleanup levels include copper, and zinc. At locations CHPSB22 and CHPSB25, cadmium was 
reanalyzed using the ICP/MS method and both cadmium results were non-detect. The vertical 
extent of zinc is not defined at locations CHPSB23 (2.5 feet bgs) or atCHPSB27 (3 feet bgs). 
The lateral extent is also not defined to the north. However, because of the physical constraints 
of this area (steep inaccessible slopes), the lateral extent can not be defined. The lateral extent of 
impacts south of CHPSB24, where copper and zinc exceeded cleanup levels, can be defined 
during remedial action confirmation sampling. 

Sample locations CHPSB05, CHPSB06, CHPSB07, and CHPSB20 are in the former backstop 
(target butt) of the CHP Pistol Range. The soil in this area was placed against the brickwork of 
the historical military battery (Battery East). Antimony, copper, lead, and zinc were detected at 
concentrations greater than the cleanup levels at these locations. Bullets were present in samples 
collected at CHPSB06 and CHPSB07 (Figure 5). At three of the four locations, the metal 
concentrations decrease with depth to concentrations less than the cleanup levels. Because only 
a shallow sample was collected at CHPSB05, the vertical extent at that location is unknown, but 
is bounded laterally by other adjacent sample locations that demonstrate a decrease in 
concentration with depth. Therefore, the lateral extent of metals in this portion of the study 
area is defined. 
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Soil samples that contained total lead concentrations exceeding the Soluble Threshold Limit 
Concentration (STLC) by a factor of 10 or exceeding the total threshold limit concentration 
(TTLC) were also analyzed for soluble lead. The soluble lead concentrations are used to classify 
soi 1 for disposal purposes. Typically these analyses are performed as part of the FS to evaluate 
and estimate treatment or disposal costs; however, these analyses were performed in conjunction 
with the RI to reduce potential future sampling. Seven soil samples were analyzed for soluble 
lead using the WET test to compare with STLC values: CHPSB02|0.3], CHPSB03|03], 
CHPSB05I I J, CHPSB06[ 1 1, CHPSB07I I ], CHPSB07[21, and CHPSB07[3|. Three of these 
samples were also analyzed for soluble lead using the Toxicity Characteristic Leaching Potential 
(TCLP> test: CHPSB05[1], CHPSB06IH, and CHPSB07|I]. 

The analytical results of the soluble lead tests indicate that soil samples containing total lead 
concentrations greater than the TTLC value for lead (1,000 mg/kg) also exceed the STLC value 
for lead (5 milligrams per liter [mg/L] or 5,000 micrograms per liter [u,g/L|> and the TCLP value 
for lead (5 mg/L or 5,000 u,g/L). These results indicate that soil exceeding the lead cleanup level 
that may be excavated as part of site remediation activities will require special handling and 
disposal appropriate for a Federal, hazardous waste. 

13.5 Barnard Avenue Protected Range 

The BAPR is located in a canyon east of Barnard Avenue, and Building 42 (Figure I). A portion 
of the range is overlain by Landfill E (Figure 6). According to historical maps of the Presidio, 
the range first appeared in approximately 1 907 (Army Corps, 2003) and was not present after 
1934, although the exact years of use are not known. It appears to have had four target butts, the 
furthest one extending out approximately 1,000 feet (Historical Map, 1909). Prior to disposal 
operations at Landfill E, the area was a ravine, and wastes were dumped into the ravine 
(Montgomery Watson, 1999). In 1946, land filling operations began and continued until 
approximately 1973 (Montgomery Watson, 1999). The native lithology of the BAPR isColma 
Formation (Dames & Moore, 1997). However, beach/dune sand was also observed in collected 
RI soil samples. Currently, the canyon is heavily vegetated with low brush plants such as 
blackberry bushes and trees. There is a sensitive habitat located on the west side of the northern 
portion of BAPR (NPS, 2001a). Two groundwater seeps are located on the northern portion of 
the site (EK1, 1998). Also, the Pop Hicks Ballfield, a baseball diamond, was constructed in the 
mid-1950s and is located on the southern portion of Landfill E (Figure 6). 

Soil impacts were identified at three locations surrounding Building 809 in the northeast portion 
of the study area (BAPSB02, BAPSB03R, and BAPSB04) and at two locations in the west 
perimeter of the study area bordered by sensitive vegetation (BAPSBI3, and BAPSBI8) 
(Figure 8). RI data is presented in Table B-5. 

The shallow (I foot bgs) sample from BAPSB12 contained cadmium exceeding the cleanup 
level. Because cadmium is not associated with firing ranges and the reported concentrations may 
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not accurately represent site conditions (as discussed Section 2. 1 .2), cadmium was not retained 
asaCOC. 

The shallow (0.3 feet bgs) sample from BAPSB 13 contained cadmium and zinc greater than the 
cleanup levels. Cadmium and zinc were detected in the sample at 1 .7 nig/kg and 210 mg/kg 
respectively. The deeper (I foot bgs) sample contained only cadmium greater than the cleanup 
level based on the ICP data. The B APSB 13 sample extracts were reanalyzed for cadmium using 
1CP/MS and cadmium was not detected above laboratory reporting limits. Based on the shallow 
soil cleanup level exceedance for zinc, the lateral extent of contamination has not been defined. 

The shallow (0.3 feet bgs) sample from BAPSB 1 8 contained copper and zinc greater than the 
cleanup levels at 70 mg/kg and 350 mg/kg, respectively. The deeper (1 foot bgs) sample 
contained only zinc at a concentration greater than the cleanup level at 98 mg/kg. Therefore, the 
vertical and lateral extent of zinc contamination has not been defined at this location. 

At sampling location BAPSB 10, the shallow ( 1 foot bgs) sample contained cadmium above 
cleanup levels at 1 .2 mg/kg based on ICP results. Cadmium was reanalyzed using ICP/MS, with 
no detection and as discussed in Section 2.1.2, not retained as a COC. 

Sampling locations B APSB02, B APSB03R, and BAPSB04 each are adjacent to Building 809 at 
the northeast corner of the study area. Soil samples from each of these contained zinc 
concentrations exceeding the cleanup level, and the shallow sample at BAPSB03 also contained 
lead exceeding the cleanup level. Concentrations of zinc ranged from 81 mg/kg in BAPSB02I3] 
to 200 mg/kg in BAPSB03R[5.5|. Lead was also detected at 230 mg/kg in BAPSB03RI5.51. 
Based on these results the lateral extent of contamination has not been defined. The deepest 
samples from each of these locations did not contain metal concentrations exceeding the cleanup 
levels; therefore the vertical extent of metals has been defined (Figure 6). 

One soil sample contained total lead concentrations exceeding the STLC by a factor of 10. Soil 
sample BAPSB03R[5.5] was analyzed for soluble lead using the WET test for comparison with 
STLC values. The soluble lead concentrations are used to classify soil for disposal purposes. 
Typically this analysis is performed as part of the FS to evaluate and estimate treatment or 
disposal costs; however, this analysis was performed in conjunction with the Rl to reduce 
potential future sampling efforts. 

Sample BAPSB03R|5.5] WET results were non detect at < 1,500 ng/L which is less than the 
STLC value for lead (5 mg/L or 5,000 |ig/L). This result indicates that the soil is not a 
hazardous waste. 
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2.0 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 

This section presents the remedial action objectives, identifies potential ARARs, the FS COCs 
and associated cleanup levels, which sites require remedial action, and the potential remedial 
technologies that could be used to achieve the remedial action objectives (RAOs). The identified 
remedial technologies are then screened to determine which technologies should be retained and 
developed into remedial alternatives. 

2.1 Remedial Action Objectives 

RAOs consist of media-specific or operable unit-specific goals for protecting human health and 
the environment (EPA, 1988). The RAOs consist of implementing the site-specific cleanup 
levels. 

2.1.1 Applicable or Relevant and Appropriate Requirements 

Section 121(d) of CERCLA,42 U.S.C. § 9621(d), requires remedial actions to attain or justify 
the waiver of applicable, or relevant and appropriate, federal and state environmental or state 
facility siting requirements. These applicable or relevant and appropriate requirements are 
referred to as "ARARs". Federal ARARs may include requirements promulgated under any 
federal environmental laws. State ARARs may only include promulgated, enforceable 
environmental or facility-siting laws of general application that are more stringent or broader in 
scope than federal ARARs and that are identified by the state in a timely manner. The DTSC, 
the lead state agency overseeingCERCLA cleanup activities at the Presidio, has reviewed the 
potential State ARARs identified as part of this process. 

Applicable requirements are those cleanup standards, standards of control, criteria, or limitations 
that specifically address conditions, circumstances, or activities at a site. Relevant and 
appropriate requirements are those cleanup standards, standards of control, criteria, or limitations 
that, while not directly "applicable" to conditions, circumstances, or activities at the site, address 
problems or situations sufficiently similar to those encountered at the site that their use is well 
suited to the site. A requirement that is not directly applicable must be both relevant and 
appropriate based on site-specific factors to be an ARAR. The criteria for determining relevance 
and appropriateness are listed in the NCP, 40 CFR § 300.400(g)(2). 

Nonpromulgated advisories or guidance issued by federal or state government are not legally 
binding and do not have the status of potential ARARs. Such advisories or guidance, which are 
termed "To43e-Considered" (TBC) material, are used during the cleanup process to further the 
goal of protecting human health and the environment. 
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ARARs only include substantive, not administrative, requirements, and pertain only to onsite 
matters. Any off-site activities must comply with all applicable federal, state, and local laws, 
including both substantive and administrative requirements. 

As discussed above, the purpose of the FS is to develop remedial alternatives that are protective 
of human health and the environment, cost-effective, and consistent with planned reuse. Part of 
this process includes an evaluation of ARARs to establish on-site cleanup standards. Potential 
ARARs that may apply to any of the SAFRs are presented in this FS report. ARARs for a 
particular site will be finalized as part of the RAP process for each small anus firing range 
requiring remedial action. Table 2 summarizes ARARs for the sites, including legal citations 
and specific locations where an ARAR may be expected to apply. In the event of a discrepancy 
between the text and Table 2, the information in the table shall prevail. Because groundwater is 
not a media of concern for these sites, groundwater protection ARARs are not applicable or 
relevant and appropriate. 

ARARs are identified on a site-specific basis from information about the chemicals at the site, 
the actions that may take place at the site, and the features of the site location. There are three 
general ARAR categories: 

• chemical-specific, 

• action-specific, and 

• location-specific. 

Chemical-specific ARARs are numerical values or methodologies that, when applied to site- 
specific conditions, result in the establishment of numerical values. They are used to determine 
acceptable concentrations of specific hazardous substances, pollutants, and contaminants in the 
environment. If a chemical is subject to more than one numerical value or methodology, the 
most stringent is generally selected. 

Location-specific ARARs are restrictions placed on the concentration of hazardous substances, 
pollutants, or contaminants or the conduct of activities solely because they are in specific 
locations, such as wetlands or floodplains. 

Action-specific ARARs are technology- or activity-based requirements or limitations on actions 
taken with respect to hazardous substances, pollutants, or contaminants. 

The Trust's analysis and identification of chemical-specific, location-specific, and action-specific 
ARARs for the SAFRs follow EPA guidance, including CERCLA Compliance with Other Laws 
Manual Part I (Interim Final), EPA Office of Solid Waste and Emergency Response (OSWER) 
Directive 9234.1-01, August 1988 (EPA, 1988a), and the CERCLA Compliance with Other Laws 
Manual: Part //. Clean Air Act and Other Environmental Statutes and State Requirements 
(Interim Final), OSWER Directive 9234.1-02, August 1989 (EPA, 1989a). 
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As discussed in Section 1 , Ihe purpose of the FS report is to identify and evaluate remedial 
alternatives that are protective of human health and the environment, cost-effective, and allow 
reuse of the five historical SAFRs at the Presidio. Part of this process is to identify and evaluate 
ARARs to establish on-site cleanup standards. Potential ARARs are identified for all SAFRs 
and are summarized in Table 2. Comments regarding their specific applicability are provided on 
the summary table. Because groundwater is not a media of concern for these sites, groundwater 
protection ARARs are not applicable or relevant and appropriate and are therefore not included 
in Table 2. 

2.1.2 Contaminants of Concern for Ihe Feasibility Study 

The site contaminants are those associated with the ammunition fired at SAFRs. Such 
ammunition generally contains a projectile (bullet or ball), cartridge case or shell casing 
containing the bullet, and an ignition system or cap. The bullet or ball consists of a lead alloy 
that contains some copper, tin and antimony (Montgomery Watson, 1 997). Antimony is a 
hardening agent used in bullets, and copper and zinc are primary components in shell casings and 
jackets (Pro Act, 1998). The ignition primers are composed of lead styphane and barium nitrate 
(Montgomery Watson, 1997). According to the military specification MIL-L-13283B, 
the ammunition typically used by military services usually contains bullets comprised of 90.0 to 
99.2 percent lead and antimony, with lead as the primary component (Montgomery Watson, 
1997). 

Because lead is the main component of ammunition, it is considered the primary COC. Normal 
operation of a small arms firing range can elevate lead concentrations in soi 1 several percent 
(one percent = ten thousand pails per million). Antimony, barium, copper, and zinc are generally 
found in lower concentrations in the environment (Pro Act, 1998). These four metals plus lead 
were considered COCs for the RI investigation. 

Antimony, reported as a potential metal alloy to harden lead bullets, was only detected in two of 
the Rl soil samples collected at CHP. These results indicate that although antimony may be a 
common component of the metal alloy in lead ammunition, elemental antimony is not commonly 
present in soi I samples at concentrations above detection limits at the Presidio SAFRs. 

The RI analytical results were compared to the cleanup levels to assess the nature and extent of 
contamination at the small arms firing range sites and to evaluate remedial alternatives. 
Although barium was a COC for the Rl based on its association with small arms munitions, 
barium was not detected above cleanup levels in any of the Rl samples and therefore does not 
appear to be a COC for FS evaluation purposes. 

In addition to metals commonly associated with ammunition, 14 metals were analyzed during the 
Rl, of which only cadmium was reported at concentrations exceeding the site-specific cleanup 
levels of 0.8 and 1 .7 mg/kg. The reported concentrations of cadmium ranged from 0.6 to 
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1 .9 mg/kg. According to the EPA analytical protocol (SW-846), the ICP test methodology can 
potentially result in a positive bias (i.e., false positive) for cadmium caused by an interference 
with iron. Previous investigators at the Presidio have qualified the magnitude of this positive 
bias in the range of 1 to 2 mg/kg (STL, 2003). That is, when using ICP to analyze for cadmium, 
detected values may be elevated by 1 to 2 mg/kg above actual values. 

The laboratory was directed to reanalyze available RI sample extracts by EPA Method 6020 
using ICP/MS, which has the potential to reduce or eliminate the interference between cadmium 
and iron. The laboratory had sufficient sample extracts remaining for nine of the 14 original 
samples that reported cadmium concentrations exceeding the cleanup levels. The ICP/MS 
results indicated that the cadmium concentrations are below the detection limit of 0.25 mg/kg in 
each of the nine samples. 

Based the evaluation of the reported cadmium data, it was concluded that the initial cadmium 
concentrations reported did not accurately represent site conditions, the reported cadmium 
concentrations did not indicate cleanup level exceedances, and cadmium is not a COC 
(Treadwell & Rollo, 2003). Thus, antimony, copper, lead, and zinc are considered COCs for 
the FS. 

2.1.3 Selection of Site-specific Cleanup Levels 

RAOs for the S AFRs include preventing humans and ecological receptors from being exposed to 
unacceptable concentrations of COCs while allowing for the planned land use envisioned by the 
Trust and NPS. The cleanup levels for soil at the SAFRs are based on the values documented in 
the Development of Presidio-wide Cleanup Levels jor Soil, Sediment, Groundwater, and Surface 
Water (Cleanup Levels Document) (EKI, 2002). The Trust developed the Cleanup Levels 
Document to facilitate a streamlined, consistent approach to cleanup levels throughout the 
Presidio. The cleanup levels presented in that document are based on site-specific preliminary 
remediation goals (PRGs) calculated for the Presidio and chemical-specific ARARs for potential 
contaminants of concern (PCOCs) detected in various media at the Presidio. The site-specific 
PRGs and chemical-specific ARARs are also compared to naturally occurring or background 
concentrations of metals in soil to establish cleanup levels for use at most areas of the Presidio. 
The C leanup Levels Document (EKI, 2002) also provides a procedure for determining which 
specific cleanup levels are applicable to a given chemical release site. To determine the 
appropriate cleanup levels that should be applied to Presidio sites, a number of site-specific 
parameters, including the site lithology, future human and ecological land use, and planned water 
resource use at each site must be considered. This process was used in finalizing cleanup levels 
for the five SAFRs as part of the RI/FS process. 
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The steps followed in developing Ihe initial cleanup levels for the firing ranges are summarized 
below. 

1. Identify Site 

2. Identify Media 

3. Identify Predominant Lithology(ies) 

4. Identify Planned Human Land Use and Applicable Cleanup Levels 

5. Identify Applicable Ecological Cleanup Levels 

6. Identify Whether Petroleum Hydrocarbons and Related Constituents Present 

7. If Petroleum Hydrocarbons and Related Constituents Present, Identify Resources to be 
Protected 

8. Screen Site Chemicals Based on the Most Stringent Cleanup Levels from Applicable 
Cleanup Tables, in accordance with the procedure provided in the Cleanup Level 
Document (EKI, 2002). The resulting site specific cleanup levels are presented in Tables 
3 through 7. 

The detection limits for the COCs were established at levels lower than the cleanup levels to 
ensure that the analytical methods are sufficiently sensitive to verify that detected concentrations 
actually exceed the cleanup levels. 

The site-specific cleanup levels determined for the COCs presented in Section 2.1 .2 are as 
follows: 

• Antimony, 5.0 mg/kg, 

• Copper, either 43 mg/kg or 49 mg/kg; 

• Lead, 1 60 mg/kg; and 

• Zinc, either 60 mg/kg or 66 mg/kg. 

Site-specific cleanup levels are presented in Tables 3 through 7. 

2.1.4 Remedial Action Summary 

This section summarizes whether remedial actions are warranted at the five sites considered in 
thi s FS report. 

2.1.4.1 No Further Action Sites 

The RI results discussed in Section 1 .2 indicated that cleanup level exceedances at LCTB, 
LCPR, and MGB are isolated and are bounded by samples with concentrations less than cleanup 
levels. The current condition at these sites indicates that they do not pose a significant threat to 
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human health and Ihe environment. Therefore, no further action is recommended at the 
following sites (Figures 2 through 4): 

• Lobos Creek Target Butt, 

• Lobos Creek Protected Range, and 

• Machine Gun Butt. 

2.1.4.2 Remedial Action Sites 

Based on the RI soil analytical results and the cleanup level exceedances discussed in Section 
1 .2, the following sites have been identified as requiring further action (Figures 7 and 8): 

• California Highway Patrol Pistol Range, and 

• Barnard Avenue Protected Range. 

The remedial alternative identification and evaluation process for these two sites is discussed 
below. 

2.2 Principal Threat and Low-level Wastes 

The EPA has guidelines to communicate the types of remedial technologies generally 
appropriate for different source materials. Source materials include or contain contaminants that 
may act as a reservoir for migration of contamination to groundwater, to surface water, to air, or 
acts as a source for direct exposure (EK1, 2003). Source materials are divided into principal 
threat wastes and low-level threat wastes. The EPA defines these wastes as follows (EPA, 
1991): 

Principal Threat Wastes: Source materials that are considered to be highly toxic or highly 
mobile that generally cannot be reliably contained or would present a significant risk to human 
health or the environment should exposure occur. Principal threat wastes include non-aqueous 
phase liquids (**NAPLs") f highly mobile liquids (e.g., solvents), or materials having high 
concentrations of toxic compounds. Although no threshold level" of toxicity has been 
established for definition of a principal threat waste, the EPA states that treatment alternatives 
generally should be evaluated for sites where toxicity and mobility of source material combine to 
pose a potential risk of 10'' or greater. 

Low-level Threat Wastes: Source materials that can be reliably contained and that would 
present only a low risk in the event of release or exposure. Low-level threat wastes are source 
materials that exhibit low toxicity, limited mobility in the environment, or have COC 
concentrations near health-based levels. 
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As discussed in Section 1.3, theCOCs at the SAFRs are metals in soil that are generally present 
at concentrations only slightly greater than applicable cleanup levels. Consequently, source 
materials at the SAFRs are characterized as low-level threat wastes. 

23 Identification and Screening of General Response Actions, Technologies, 
and Process Options 

The purpose of this section is to identify and screen general response actions considered in this 
FS and identify those alternatives that will undergo a detailed analysis. Table 8 summarizes the 
identification and screening of general response actions, technologies and process options for 
soil at the Small Arms Firing Range sites. Potential remedial alternatives for addressing COCs 
in soil exceeding cleanup levels are organized by general response actions. General response 
actions are those measures that will satisfy the RAOs discussed in Section 2.1. 

2-3.1 No Action 

The "no action" option is included in the evaluation as a baseline for comparison of other 
alternatives, which is consistent with the requirements of the NCP. The "no action" alternative 
serves as a reference for evaluating and comparing the technical effectiveness, implementability, 
and cost of other alternatives. The no action alternative is viable for Small Arms Firing Range 
sites where COCs in soil are less than applicable cleanup levels, which are specified in Section 
2. 1 3. This alternative does not achieve the RAOs for the CHP and BAPR sites, however it is 
required to be considered by EPA and DTSC guidance. Therefore, this general response action 
is retained for further consideration. 

23.2 Institutional Controls 

Institutional controls are non-engineering actions designed to limit exposure to contamination 
left in-place or ensure effectiveness of the chosen remedy. Institutional controls are commonly 
referred to as land use controls and may include restrictive covenants and local restrictions. The 
purpose of institutional controls is to restrict disturbances to the site. A discussion of 
institutional controls that may be applicable to the CHP and BAPR sites is provided in this 
section. According to the Consent Agreement between the DTSC, Trust, and NPS, institutional 
controls are to be considered in an evaluation of alternatives (DTSC, 1 999). 

23.2.1 Land Use Controls 

The CHP and BAPR sites are in Areas A and B, respectively. Existing and planned land uses at 
the CHP site are guided by requirements described in the GMPA (NPS, 1994), whereas land uses 
at the BAPR site are directed by the Trust through the PTMP (Trust, 2002). Land use controls 
for Area B sites include restricting or controlling site uses by administrative procedures such as 
preparing a site-specific addendum to the Presidio Trust's Land Use Control Master Reference 
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Report (LUCMRR). Planning/project proponents and other members of the public may review 
all existing LUCs for the Presidio by reviewing the LUCMRR in the Trust Library or on the 
Trust's web-site lwww.presidiotrust.gov ). This report will be submitted on 30 January 2005 and 
annually thereafter. The Trust would notify DTSC and RWQCB of any proposed action that 
may disrupt the effectiveness of the LUCs, and any proposed action that could alter or eliminate 
the continued need for LUCs. For Area A sites, land use controls would be implemented 
according to NPS Area A requirements. The Trust generally does not consider land use controls 
by themselves to meet RAOs for sites where contaminated materials remain left in-place and 
potentially exposed. Institutional controls may be used in combination with certain engineering 
controls (e.g., capping) that create a physical barrier between the contaminated material and 
human or ecological receptors. Land use controls are used to protect the engineering controls by 
preventing soil disturbance and exposure. Land use controls are retained for further analysis. 

23.2.2 Monitoring 

Monitoring is used in conjunction with remedial actions that leave soil containing COCs above 
cleanup levels in place. The purpose is to monitor for potential future impacts caused by 
remaining soil contamination at sites where land use controls are used. 

Monitoring may include routine inspections of land use controls and caps or in conjunction with 
continuing soil sampling to assess the impacts of COCs on environmental conditions. Because 
the SAFRs COCs are relatively immobile after their initial deposition, migration to groundwater 
is not expected. Monitoring to ensure that land use controls and caps are maintained is retained 
for further consideration. 

233 Containment 

The EPA suggests evaluating one or more remedial alternatives that involve containment of the 
contaminated material with little or no treatment, but are protective of potential receptors by 
preventing potential exposure and/or reducing the mobility of the contaminants (EPA, 1988b). 
This section presents and evaluates containment or capping thai would involve placing a new cap 
(soil with geotextile) or enhancing an existing cap (soil or asphalt) over the sites as a barrier to 
isolate the affected soil and prevent exposure of human and/or ecological receptors to COCs in 
the soil. To have long-term effectiveness, the cap would need to be maintained and intrusive 
activities would need to be restricted by specific institutional controls. Institutional controls 
would restrict the use of the site to minimize exposure to site risk as discussed above. A formal 
plan would be required to specify inspection frequencies and repair methods to protect the cap. 
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23.3. 1 Permeable Cover 

Permeable cover systems are designed to not restrict the infiltration of surface water. Permeable 
cover systems applicable for the site would include import and placement of clean soil on areas 
that are currently unpaved or asphalt sealing existing pavement sections (Table 8). Permeable 
covers are retained for further analysis. 

233.2 Low Permeability Cover 

Low-permeability cover systems are designed to minimize infiltration of surface water. Low- 
permeability covers include monolithic soil and geosynthetic cover systems (Table 8). Because 
the site contaminants are not readily transported to groundwater, low-permeability covers are not 
warranted. Use of a low permeability cover system is not retained for further analysis. 

23.4 In situ Soil Treatment 

In situ soil treatment technologies involve the reduction of the mobility or mass of COCs present 
in the subsurface without their removal from the site soil. In situ soil treatment technologies 
involve implementing a treatment directly into the subsurface without excavation. A discussion 
of the general categories of physical/chemical technologies, thermal technologies, and biological 
technologies is presented below. 

23.4.1 In situ Soil Treatment Using Physical/Chemical Technology 

Immobilization is the physical/chemical technology considered in this FS. Immobilization 
involves mixing chemical reagents with soil containing COCs to change the toxicity or leaching 
potential of the metals through solidification or stabilization. Solidification involves physically 
capturing the COCs within a solidified soil matrix using cement or another chemical agent. 
Stabilization involves using a chemical reaction to convert the COCs to a more immobile form. 
Land use restrictions are often required in conjunction with in situ stabilization because the 
contaminants are not removed. The concentrations and low mobility of metals found at CHP and 
BAPR do not warrant using a remedial technology which would limit future land use. In situ 
immobilization is not retained for further consideration. 

23.4.2 In situ Soil Treatment Using Thermal Technology 

Vitrification is the thermal technology considered in this FS. This remedial option involves 
using heat or electric current to melt soil and convert the soil containing metals into a vitrified 
mass. Availability of equipment limits implementability of vitrification (EK1, 2003). 
Additionally, the technology is expensive to implement and is typically used for only very toxic 
contaminants. Vitrification is not retained for further consideration. 
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23.4.3 In situ Soil Treatment Using Biological Technology 

Phyloremediation is the biological technology considered in this FS. This technology involves 
using select plant species for contamination removal through plant uptake during growth. Plants 
that accumulate metals in their biomass are then removed from the site and disposed off at a 
permitted waste management facility. Phyloremediation is appropriate for remediating soil with 
low concentrations of metal contamination. However, based on the results of their 
phytoremediation treatability study, the Army concluded that phyloremediation is "not a viable 
alternative for the soil at the Presidio." Phytoremediation is not retained for further analysis. 

23.5 Excavation 

The excavation alternatives involve removing soil where COCs are present above cleanup levels. 
Based on information collected during the RI, the estimated volume of in-place soil that would 
require removal atCHP is approximately 515 cubic yards (cy) and at BAPR is approximately 
1 ,030 cy. Excavated materials would be characterized and transported to an approved off-site 
disposal facility. During excavation, confirmation samples would be collected from the 
excavation floor and sidewalls to ensure that soils exceeding cleanup criteria have been removed. 
The two alternatives presented below differ with respect to treatment of ammunition fragments 
potentially contained within the impacted soils. A discussion of off-site disposal of soil with and 
without removal of ammunition fragments is presented below. 

23.5. 1 Off-site Disposal or Soil 

This excavation alternative involves removing all soil where COCs are present above cleanup 
levels and disposing of the excavated soil off-site. The ammunition fragments, if present, would 
not be segregated from soil material. This alternative is retained for further analysis. 

23.5.2 Segregation of Ammunition Fragments and Soil 

Ammunition fragments were observed only at CHP and only at four of the RI sampling 
locations. Based on these observations, the quantity of ammunition likely to be found in 
excavated soil from CHP would be negligible. If significant amounts of ammunition debris are 
encountered during an excavation, they will be segregated and Trust and NPS archeological 
specialists will be notified immediately. However, encountering significant quantities of 
ammunition is unlikely. Therefore, this method is not retained for further analysis. 

2.4 Summary of Technologies Retained for Further Consideration 

General response actions, technologies and process options for soil have been evaluated to create 
potential alternatives for further analysis and are summarized in Table 9. Potential remedial 
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alternatives identified for development and screening for the Remedial Action Sites include the 
following: 

• No Action; 

• Land Use Controls; 

• Capping with Permeable Cover; and 

• Excavation and Off-site Disposal. 
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

General response actions, remedial technologies and process options passing the screening of 
remedial technologies presented in Section 2.3 have been retained and developed into potential 
remedial alternatives for theCHP and BAPR. 

3.1 Development of Remedial Alternatives 

Using the methodology in U.S. EPA Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (EPA, 1 988b), general response actions, remedial 
technologies, and process options for soil have been combined to create potential remedial 
alternatives for the Remedial Action Sites that will undergo detailed analysis (CHP and BAPR). 
The potential remedial alternatives are screened in their ability to achieve RAOs. A total of four 
potential alternatives were retained following the screening process including: 

• No Action for Soil, 

• Land Use Controls, 

• Capping Soil with Permeable Cover, and 

• Excavation and Off-Site Disposal of Soil. 

3.2 Screening of Remedial Alternatives 

Initial screening criteria are used to evaluate the remedial alternatives that will undergo detailed 
analysis for the SAFRs. For the purpose of initial screening (Table 10) and detailed analysis 
(Table 1 la through I Id) of the remedial alternatives, both Firing Range Sites (CHP and BAPR) 
are evaluated together. For the comparative analysis discussed in Section 4.0, each site is 
analyzed separately to accommodate for different land uses and site characteristics (Table 12a 
and Table 12b). The screening criteria are evaluated in accordance with the National Oil and 
Hazardous Substances Pollution Control Plan (40 CFR Part 300). These screening criteria 
include technical effectiveness, implementability, and cost. A description of each of these 
criteria is presented below. 

Screening Criteria 

1 . Technical Effectiveness 

Technical effectiveness refers to the ability of a technology to address: I) the estimated area or 
volumes of media requiring remediation and to meet the RAOs; 2) the potential impacts to 
human health and the environment during implementation and any construction; and 3) the long- 
term reliability and proven history of the technology with respect to the types of chemicals and 
conditions at the sites. 
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2. Implementability 

Implementability refers lo both the technical and institutional feasibility of implementing a 
particular remedial technology, including: I) the likelihood of obtaining permits and approvals 
from regulator)' agencies; 2) considerations of storage and disposal facilities; and 3) availability 
of the equipment, materials and skilled workers necessary to implement the particular 
technology. 

3. Cost 

Cost refers to the relative capital and operation and maintenance (O&M) costs associated with a 
particular technology. Costs are estimated using best engineering judgment at the time of the 
estimate. Cost is used to eliminate options that are substantially more expensive than other 
process options providing the same level of protection. 

Table 10 summarizes the screening of the firing range remedial alternatives against these criteria. 
Screening of alternatives was conducted to eliminate remedial alternatives that cannot be applied 
to the sites. The results of the remedial alternatives screening are discussed in Sections 3.3 
through 3.6. 

33 No Action 

The "no action" option is included in the evaluation as a baseline for comparison of other 
alternatives, which is consistent with the requirements of the NCP. The "no action" option 
serves as a reference for evaluating and comparing the technical effectiveness, implementability, 
and cost of other alternatives. This alternative does not achieve the RAOs for the sites; however 
it is retained for detailed analysis because it is required to be considered by EPA and DTSC 
guidance. 

3.4 Land Use Controls 

Land use controls would involve non-engineering practices that would limit exposure to COCs 
above cleanup levels left at the sites. Land use controls would include deed restrictions such as 
easements, restrictive covenants, and zoning ordinances. At the Presidio, legal controls such as 
deed restrictions or covenants cannot be put into place (EKI, 2003). The institutional controls 
must be compatible with the Trust's PTMP and the NPS* GMPA. The PTMP and GMPA act as 
zoning ordinances for land use at the Presidio. For Area B sites such as B APR, this alternative 
would involve preparing a site-specific addendum to the LUCMRR for each of the remedial 
action sites and would have a relatively low cost. For Area A sites such as CHP, this alternative 
will involve preparing LUC documentation per Area A requirements. Additionally, site-specific 
LUCs for both Area A and Area B sites would be added to the Trust GIS system. This 
alternative is retained for detailed analysis. 
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3.5 Capping Soil 

Capping would involve eilher placing or enhancing a cap (soil or asphalt) over the sites as a 
barrier to isolate the affected soil and prevent exposure to human and/or ecological receptors to 
chemicals in the soil. The cap would need to be maintained, and intrusive activities would need 
to be restricted by specific institutional controls. At both theCHP and BAPR, capping would 
involve asphalt sealing, importing clean fill to cover exposed soil areas, and vegetating clean fill. 

Implementation of institutional controls would restrict the use of the site to minimize exposure to 
site risks. Institutional controls may include restrictive covenants and local restrictions. 
Restrictions may include limiting soil disturbances or precluding the site from residential and/or 
recreational use. Specific restrictions for BAPR would be identified by adding a site-specific 
addendum to the LUCMRR. Specific restrictions for the CHP which is located in Area A, would 
involve preparing LUC documentation per NPS Area A requirements Also, site-specific land use 
controls for both sites would be added to the Trust GIS system. Capping and institutional 
controls would have a low to moderate relative cost. This option is retained for further detailed 
analysis. 

3.6 Soil Excavation and Off-Site Disposal 

Excavation is a practical source control measure that would be applicable to the conditions at the 
sites. Excavation involves removal of the contaminated soil, confirmation sampling, waste 
disposal characterization, waste transport and disposal, and site stabilization and vegetation 
replacement activities. This alternative is consistent with the proposed future land use for the 
sites. Off-site disposal moves hazardous material from its current location to an approved off- 
site disposal facility. This alternative would not restrict land use since COCs would be removed 
from the soil. At CHP, special consideration would be required for performing excavation 
activities near the historic battery. This alternative would have a moderate relative cost. This 
option is retained for further evaluation. 

3.7 Summary of Remedial Action Alternatives Developed for Detailed Analysis 

Based on the screening level evaluation described above, the following remedial alternatives 
have been developed for detailed analysis for the both the CHP and BAPR. 

• Alternative I -No Action 

• Alternative 2 - Land Use Controls 

• Alternative 3 -Capping Soil with Permeable Cover 

• Alternative 4 - Excavation and Off-site Disposal of Soil 
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4.0 DETAILED ANALYSIS OF ALTERNATIVES 

The remedial alternatives retained for analysis for the CHP and B APR sites were developed and 
screened in Section 3.0. TheNCP requires conducting a detailed analysis of the alternatives 
developed to identify the preferred remedial alternative for each remedial action site. The 
detailed analysis of each remedial alternative is based on specified criteria. The nine NCP 
criteria include two threshold, five balancing, and two modifying criteria. For a remedial 
alternative to be considered an appropriate remedial action, it must meet both threshold criteria. 
Balancing criteria act as an opportunity to identity and evaluate strengths a\\l\ weakness And cast- 
effectiveness of an alternative. Modifying criteria are evaluated after stakeholder comments on 
the RI/FS are received. 

The detailed analysis for each remedial alternative for both the CHP and BAPR sites are 
summarized in Tables I la through I Id, respectively. The comparative evaluation of alternatives 
summary for the CHP and BAPR sites are presented in Tables 12a and 12b, respectively. A 
summary of estimated costs for each alternative evaluated is presented in Table 13. Tables C-l 
through C-6 in Appendix C provide the estimated costs for each remedial alternative. 

Threshold Criteria 

1. Overall Protection of Human Health and the Environment 

This criterion addresses whether or not a remedy provides adequate protection and describes how 
risks posed through each exposure pathway are eliminated, reduced, or controlled through 
treatment, engineering controls, or institutional controls. 

2. Compliance with ARARs 

Addresses whether or not a remedy will meet applicable or relevant and appropriate Federal, 
State and local environmental laws and regulations identified in Table 2. 

Balancing Criteria 

3. Long4erm Effectiveness and Permanence 

Considers the ability of a remedy to provide reliable protection of human health and the 
environment over time after cleanup goals have been achieved. 

4. Reduction of Toxicity, Mobility and Volume (TMV) Through Treatment 

Reflects the bias for treatment of contaminants by evaluating the anticipated performance of the 
alternative with respect to the reduction of toxicity, mobility, and volume of contaminants. 
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5. ShorHerm Effectiveness 

Evaluates the period of time needed to complete the remedy, and any negative impact on human 
health and the environment that may be posed during remedy construction and implementation, 
until cleanup standards are achieved. 

6. Implementability 

Refers to the technical and administrative feasibility of a remedy, including the availability of 
materials and services needed to implement a remedial option. 

7. Cost 

Evaluates the capital and O&M costs of each alternative. Typically, preliminary cost estimates 
of this type for an FS are considered accurate within a range that may vary as much as 30 percent 
less to 50 percent more than the estimated cost. Some of the reasons for this range are the 
variability of construction materials, variability in construction costs over time, the complexity of 
developing site-specific cost factors, and the sensitivity of construction costs to economic factors 
such as interest rates and materials costs. 

Modifying Criteria 

8. Regulatory Agency Acceptance 

Indicates whether, based on its review of the information, the applicable regulatory agencies 
agree with the preferred alternative. 

9. Community Acceptance 

This criterion assesses whether community concerns have been addressed by the remedial action 
and whether or not the community has a remedial action preference. The future RAP will be 
subject to public review and comment prior to the final selection of the remedial action 
alternative. 

Additional Criteria 

The California Health and Safety Code (HSC) requires that alternatives be evaluated relative to 
the following six additional criteria. 

1 . Health and safety risks posed by the site conditions. 

2. The effect of COCs present on probable present and future uses of contaminated or 
threatened resources. 
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3. The effect on available groundwater resources for present, future, and probable beneficial 
uses. Treatment that reduces the volume, toxicity, and mobility of contaminants as 
opposed to alternatives that use off-site transport and disposal are preferred. 

4. Site-specific conditions (potential for off-site migration) and existing contaminant 
background levels. 

5. Cost-effectiveness, considering the short-term and long-term costs of the remedial action 
and whether deferral of a remedial action could result in a cost increase or hazard 
increase to human health or the environment. 

6. The potential environmental impacts of the remedial alternative such as land disposal of 
contaminated material versus treatment to remove or reduce its volume, toxicity, or 
mobility prior to disposal. 

The six HSC criteria are similar to and covered under the nine NCP criteria, but for this FS, will 
be considered as additional criteria. 

4.1 Comparative Analysis of Remedial Alternatives for CHP 

The comparative alternatives evaluation summary for CHP is summarized in Table 12a and 
discussed below. Estimated costs are summarized in Table 13. 

4.1.1 Alternative 1 - "'No Action" 

Because the shallow soil contamination is not removed this alternative would not be protective of 
human health and the environment, and is not anticipated to comply with ARARs. The "no 
action" alternative would not meet the balancing criteria because it will not provide long-term 
protection from contaminants, does not reduce TMV, and does not protect park visitors or 
maintenance workers from short-term risks. The "no action" alternative would be readily 
implementable and has no cost associated with its implementation. However, neither the State 
nor Community is likely to accept the "no action" alternative as a remedial option because this 
alternative does not address the health and safety risks posed by the site. The "no action" 
alternative is not recommended. 

4.1.2 Alternative 2 - Land Use Controls 

This alternative would not be protective of human health and the environment, and it is not 
anticipated to comply with ARARs because the soil containing COCs remains in-place. 
Furthermore, this alternative does not meet the balancing criteria of long-term effectiveness and 
permanence, reduction of TMV, or short-term effectiveness. LUCs are readily implementable, 
but require long term maintenance and monitoring. Because soil containing COCs is not 
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removed it is unlikely thai the Regional Water Quality Control Board (RWQCB) or DTSC will 
find this alternative acceptable. In addition, the RAB and members of the community would 
likely prefer an alternative that does not require long term maintenance or monitoring. LUCs 
would address some of the human health and environmental risks posed by the site. Although 
the cost to implement this alternative at both C HP and BAPR is comparatively lower ($201,000), 
it may not be protective of human health and the environment and is unlikely to receive Agency 
approval. This alternative is not recommended. 

4.13 Alternative 3 - Capping Soil with Permeable Cover 

Alternative 3 includes maintaining the existing asphalt cover over a portion of the soil containing 
COCs and placing permeable soil caps over uncovered soil containing COCs to isolate the 
contaminated soil from human exposure. This alternative includes the development and 
implementation of LUCs. LUCs would be implemented to safeguard the cap, provide advance 
notice of a potential threat in the event of future ground disturbing activity, and restrict future 
land uses to those compatible with safeguarding the integrity of the cap. 

Capping of contaminants would be protective of human health and the environment as it would 
eliminate the potential exposure pathway for soil ingestion, dermal contact, and fugitive dust 
inhalation. Institutional controls would also be required to prevent direct contact with the 
contaminated soil remaining on site. Capping and restricted use may not comply with certain 
ARARs. Therefore, this alternative does not meet one of the two "threshold criteria" required 
for a preferred alternative. This alternative would meet the long-term permanence and 
effectiveness criteria provided that the caps are maintained and land use controls imposed. 
Although this alternative reduces the likelihood of human or ecological exposures to COCs 
remaining on site, it does not eliminate them. The overall toxicity and volume of the soil 
containing COCs would not be reduced. This alternative poses less short-term human health 
exposures for workers and visitors than the excavation alternative (Alternative 4) because the 
soil will be largely undisturbed. 

All remediation activities located within Area B (BAPR) of the Presidio are submitted to the 
Trust multidisciplinary NHPA review/management team for review and approval to ensure 
compliance with Section 106 of the NHPA. Sites located within Area A (CHP) will, in addition 
to the Trust NHPA review, undergo review and comment by the NPS NHPA management team 
and remedial design efforts must be coordinated with the NPS Section 106 consultation team. 

Capping may not be readily implementable at CHP because a portion of the impacted soil is on 
top of the historic battery and the associated earthworks and road are also historic features. It 
would be difficult to construct a permanent cap on the battery without damaging or affecting the 
appearance of these historic features, including the battery. Cap implementation will be difficult 
due to current land use and the historic barter)'. 
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Capping may be protective of human health and the environment. The RWQCB and DTSC may 
consider this alternative acceptable, provided a waiver of the unattainable ARARs could be 
obtained. However, the RAB may prefer an alternative that removes the contamination (i.e. 
excavation and off-site disposal). The estimated cost for this alternative ($364,000) is more than 
the cost of the excavation alternative (Section 4. 1. 4) and capping is not recommended. 

4.1.4 Alternative 4 - Soil Excavation and Off -Site Disposal 

This alternative would be more protective of human health and the environment than other 
alternatives because the soil contamination is removed, thereby eliminating human and 
ecological exposures. The excavated soil would be removed and transported to a facility 
designed to manage the waste. This alternative would comply with all ARARs. Therefore, this 
alternative meets the two "threshold criteria". This remedy would provide long-term 
effectiveness and permanence. Contaminated soil is removed, thereby preventing potential 
future worker and visitor exposures and impacts to groundwater. The volume of hazardous 
material would be removed from the CHP, but would not be reduced because it would be 
transferred to an off-site landfill. Toxicity and mobility would not be reduced, because the 
impacted material is not likely to be treated. Potential exposure of workers and the public to 
contaminated materials during excavation and loading for off-site transport would be mitigated 
by engineering and dust control measures. 

All remediation activities located within Area B (BAPR) of the Presidio are submitted to the 
Trust multidisciplinary NHPA review/management team for review and approval to ensure 
compliance with Section 106 of the NHPA. Sites located within Area A (CHP) will, in addition 
to the Trust NHPA review, undergo review and comment by the NPS NHPA management team 
and remedial design efforts must be coordinated with the NPS Section 106 consultation team. 

Although some construction and design efforts will be needed to move the contaminated soil, 
especially in the vicinity of the historic battery and earthworks, this method is implementable. 
Excavation with off-site disposal at other sites in the Presidio has been approved by the RAB. 
This alternative is less expensive ($240,000) than Alternative 3 and will be the most protective of 
human health and the environment in the long-term. This alternative is recommended as the 
preferred remedy for the CHP. 

4.2 Comparative Analysis of Remedial Alternatives for BAPR 

The comparative alternatives evaluation summary for BAPR is summarized in Table 12b and 
discussed below. Estimated costs are summarized in Table 13. 
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4.2.1 Alternative 1 - "No Action" 

Because Ihe shallow soil contamination is not removed this alternative would not be protective of 
human health and the environment, and it is not anticipated to comply with ARARs. The "no 
action" alternative would not meet the balancing criteria because it will not provide long-term 
protection from contaminants, does not reduce TMV, and does not protect park visitors or 
maintenance workers from short-term risks. The "no action" alternative would be readily 
implementable and has no cost associated with its implementation. However, neither the State 
nor Community are likely to accept the "no action" alternative as a remedial option because this 
alternative does not address the health and safety risks posed by the site. The "no action" 
alternative is not recommended. 

4.2.2 Alternative 2 - Land Use Controls 

This alternative would not be protective of human health and the environment, and it is not 
anticipated to comply with ARARs because the soil containing COCs remains in-place. 
Furthermore, this alternative does not meet the balancing criteria of long-term effectiveness and 
permanence, reduction of TMV or short-term effectiveness. LUCs are readily implementable but 
require long term maintenance and monitoring. Because soil containing COCs is not removed, it 
is unlikely that RWQCB or DTSC will find this alternative acceptable. In addition, the RAB and 
members of the community would likely prefer an alternative that does not require long term 
maintenance or monitoring. LUCs would address some of the human health and environmental 
risks posed by the site. Although the cost to implement this alternative at CHP and BAPR is 
comparatively lower ($201,000), it may not be protective of human health and the environment 
and is unlikely to receive Agency approval. This alternative is not recommended. 

4.23 Alternative 3 - Capping Soil with Permeable Cover 

Alternative 3 includes maintaining the existing asphalt cover over a portion of the soil 
containing COCs and placing caps over uncovered soil containing COCs to isolate the 
contaminated soil from human exposure. This alternative includes the development and 
implementation of land use controls. Land use controls would be implemented to safeguard the 
cap, provide advance notice of a potential threat in the event of future ground disturbing activity, 
and restrict future land uses to those compatible with safeguarding the integrity of the cap. 

Capping of contaminants would be protective of human health and the environment as it would 
eliminate the potential exposure pathway for soil ingestion, dermal contact, and fugitive dust 
inhalation. Institutional controls would also be required to prevent direct contact with the 
contaminated soil remaining on site. Capping and restricted use may not comply with certain 
ARARs. Therefore, this alternative does not meet one of the two "threshold criteria" required 
for a preferred alternative. This alternative would meet the long-term permanence and 
effectiveness criteria provided that the caps are monitored and land use controls imposed. 
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Although this alternative reduces the likelihood of human or ecological exposures to COCs 
remaining on site, it does not eliminate them. The overall toxicity and volume of the soil 
containing COCs would not be reduced. This alternative poses less short-term human health 
exposures for workers and visitors than the excavation alternative (Alternative 4) because the 
soil will be largely undisturbed. 

Capping may be implementable at BAPR. A section of the BAPR is already capped with 
asphalt, concrete, and existing structures (Buildings 808 and 809). This pre-existing cap could 
be maintained, however Buildings 808 and 809 are scheduled to be removed in the future as part 
of planned restoration activities associated with the Tennessee Hollow riparian corridor. 
Institutional controls would therefore be needed to account for this change. For instance, 
following demolition and removal of the structures, confirmation sampling of the exposed soils 
would be required to ascertain whether further remedial action is warranted. The RWQCB and 
DTSC may consider this alternative acceptable, provided a waiver of the unattainable ARARs 
could be obtained. However, the RAB may prefer an alternative that removes the contamination 
(i.e. excavation and off -site disposal). The estimated cost for this alternative ($319,000) is more 
than the cost of the excavation alternative and although capping may be protective of human 
health and the environment, it is not recommended. 

4.2.4 Alternative 4 - Soil Excavation and Off -Site Disposal 

This alternative would be more protective of human health and the environment than other 
alternatives because the soil contamination is removed, thereby eliminating human and 
ecological exposures. The excavated soil would be removed and transported to a facility 
designed to manage the waste. Because Buildings 808 and 809 will be removed in the future. 
Alternative 4 includes the development and implementation of land use controls (LUCs). 
Where COCs are present in soil above the cleanup levels, LUCs will be required for areas that 
are currently inaccessible (covered with pavement and/or bui ldings), or where removal of 
impacted soil would undermine the foundation of the building. LUCs will be implemented to 
safeguard the existing soil cover, provide advance notice of a potential threat in the event of 
future ground disturbing activity, and restrict future land uses to those compatible with 
safeguarding the integrity of the cover until building demolition and proper removal and 
handling of contaminated soil are implemented. This alternative would comply with ARARs. 
Therefore, this alternative meets the two "threshold criteria". This remedy would provide long- 
term effectiveness and permanence. Contaminated soil is removed, thereby preventing potential 
future worker and visitor exposures and impacts to ground water. The volume of hazardous 
material would be reduced because the impacted fill materials and soil would be segregated from 
the inert materials. Toxicity and mobility would not be reduced, since the impacted material is 
not likely to require treatment. Potential exposure of workers and the public to contaminated 
materials during excavation and loading for off-site transport would be mitigated by engineering 
and dust control measures. Although some construction and design efforts will be needed to 
move the contaminated soil, this method is implementable. Excavation with off-site disposal at 
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other sites in the Presidio has been approved by the RAB. This alternative is less expensive 
($244,000) than Alternative 3 and will be the most protective of human health and the 
environment in the long-term. This alternative is recommended as the preferred remedy for the 
BAPR. 
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5.0 RECOMMENDED REMEDIAL ALTERNATIVES 

This FS reviewed site-specific conditions at five SAFRs with respect to potential remedial 
actions. The FS identified and developed remedial action alternatives; then through screening 
process guidance, reduced the number of potential remedial actions for a more detailed 
evaluation. This evaluation process resulted in recommended remedial alternatives for each of 
the five SAFRs. 

Three of the sites, Lobos Creek Target Butt, Lobos Creek Protected Range, and Machine Gun 
Butt are recommended for No Action. Based on the Rl results, conditions at these three sites do 
not warrant additional investigation or remedial action. Based on site conditions and the RI, the 
remaining sites (CHP and BAPR) warrant remedial action. 

The preferred remedial action at CHP includes the excavation and off-site disposal of soil 
exceeding site-specific cleanup levels. As shown on Figure 7, soil will be excavated from six 
areas. The excavated soil will be characterized and transported off-site for disposal. Clean soil 
material will be imported and backfilled into the soil excavations. The ground surface will be 
restored to its pre-excavation condition. 

For the BAPR site, the preferred remedial action will include excavation and off-site disposal 
with land use controls to cover potentially impacted soil that is currently inaccessible until 
Building 808 and 809 are demolished. As shown on Figure 8, there are four areas where soil 
contamination exceeds site-specific cleanup goals. Soil from these areas will be excavated, 
characterized, and transported off-site for disposal. Clean soil material will be imported and 
backfilled into the soil excavations. The ground surface will be restored to its pre-excavation 
condition. 
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TABLES 



Table 1 

Historical Summary of Small Arms Firing Range Activities 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Location 


Date of Maps 

Where Location 

Shown 


Date of Map 

Where Firing 

Range First 

Not Shown 


Approximate 
Dates in Use 


Area Regraded? 


Approximate 

Troop 

Numbers 


Likelihood of 

Encountering 

Projectiles 


Lobos Creek Target Butt 


1907\ 1910% 1915 


1916 


l896 : to 1902 : 


No' 


1,000 


Moderate 


Lobos Creek Protected Range 


1907, 1910 


1912 


I902 : -I9I0 


Yes (1998 dune 
restoration) 


1,000 


Low 


Machine Gun Butt 
(soulhcastof Bldg. 637) 


1939. 1942 


1943 


Late 1930s to 
early 1940s 


Partially (1993 tank 
and soil removal) 


3,000 


Moderate 


CHP Pistol Range 


1949, 1959, 1961, 

1962 


1964 


1944 to 1960s 2 


Yes 


3,000-4,000 


High 


Barnard Avenue Protected 
Target Range 


I907\ 1909, 1910, 
1921 


1928 


I907 : to mid- 
19205 1 


Yes (Partially filled 
in as Landfill E) 


1,000-2,000 


Low 



Notes 

Likelihood of encountering projectiles is based on the years of range operation, the approximate troop numbers for the given period of range operation, and 
rcgrading activities at the former firing ranges. 

" Archive Search Report. Presidio of San Francisco. (U.S. Army Corps of Engineers. 2003). 

Portion of target butts made of dune deposit may have been blown away by wind. 

From Site-Specific Work Plan for Environmental Soil Investigation of the Small Arms Firing Ranges (Montgomery Watson. 1996). unless otherwise noted. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


Chemical-Specific ARARs and TBCs 


Federal ARARs and TBCs 


• Residential Lead-Based 
1 ".j Liit Hazard Reduction 


I5U.S.C. $ 2681 .2683. and 
2688: 40 Code of Federal 


Relevant and 
appropriate 


Barnard Avenue Protected Range (BAPR) and 
California Highway Patrol Pistol Range (CHP) 


66 Fed. Reg. 1206. 1238 (5 January 2001) revised 40 
CFR Part 745 to establish a hazard standard or 


Act of 1992 (Title X of 


Regulations (CFR) Section 






400 mg/kg lead in bare soil at residential sites and 


TSCA) 


745.65(c) and 745.227(h)(4) . 






child-occupied facility sites. 


• U.S. EPA Office of Solid 


OSWER Directive #9355.4-1 2 


To be considered 


BAPR and CHP 


Outlines approach to determining protective levels 


Waste and Emergency 
Response (OSWER) Lead 


(Revised Interim Soil Lead 
Guidance forCERCLA sites and 






for lead in soils at CERCLA sites and identifies 400 
ppm as screening level for lead in soil for residential 


Guidance 


RCRA Corrective Action 
Facilities. July 1994): OSWER 
#92O0.4-27P (Interim Soil Lead 
Guidance forCERCLA Sites and 
RCRA Corrective Action 
Facilities. August 27. 1998) 






land use. 


Stale ARARs and TBCs 


• DTSC Lead Spread 


To be considered 


BAPR and CHP 


A State of California computer model which 


Computer Model 
Version 7.0 








calculates preliminary remediation goals for lead in 
soil based on DTSC default factors and exposure 
assumptions based on planned land-use at the San 
Francisco Presidio. 


Location-Specific ARARs and TBCs 




Fc 


dcralARARsandTBCs 




• National Historic 


16 USC 5&47°-* 7 0*-6; 36 CFR 


Applicable 


BAPR and CHP 


This Act is applicable to the entire Presidio, since it 


Preservation Act 
INHPA) 


§§ 800. 1-.16.60.2 (effectof 
listing in National Register). 
65.2 (effect of designation as 
National Historic Landmark). 
68.I-.4 (Dcpt. of Interior |DOIl 
standards for historic property 
projects assisted by the National 
Historic Preservation Fund). 






is designated in the National Register as a historic 
landmark. The California Highway Patrol Pistol 
Range (CHP) contains a known historic resource 
(historical battery) which will be encountered during 
excavation. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


• Archcological Resources 
Protection Acl 
(ARPA) 


I6USC SS470aa-470mm:43 
CFR§§7.1-.37(DOI 
regulations for protection of 
archcological and historical 
resources) 


Applicable 


BAPRandCHP 


ARPA prohibits excavation of. damage to. or 
destruction of archcological resources on public 
lands without a permit issued by the federal land 
manager. 


• Federal Endangered 
Species Acl 
(ESA) 


16 USC gg 1531 (c)(l ): 1 532; 
1533(d): 1536(a)-(d).(g).(h); 
1538(a)(1)(B). (a)(1)(G). 
(a)(2)(B). (a)(2)(E): 1 539(a). (c). 
(d):!540(a)-(c):50CFRSS 
1 1.1-1 1.26. 13.1-1 3.29.402.01- 
402.16. 424.0I-*24.2I. 


Applicable 


B APR and C HP 


Under the ESA. federal agencies must make sure that 
their actions arc not likely to jeopardize the 
continued existence of endangered or threatened 
species or cause the destruction or adverse 
modification of their habitat. Four federal endangered 
bird species have been recorded as casual visitors to 
the Presidio and vicinity: American peregrine falcon, 
bald eagle. California brown pelican, and snowy 
plover. Five federal endangered plant species have 
been identified at various locations at the Presidio: 
Raven's manzanita. Presidio clarkia. Marin dwarf 
flax. San Francisco lessingia. and California 
scablight. 


• Archeologicil and 
Historic Preservation Act 
(AHPA) 


I6USC §&469-469c-2:43CFR 
&tf 7.1-3.7 (DOI regulations for 
protection of archcological and 
historic resources) 


Applicable 


BAPRandCHP 


AHPA requires federal agencies, prior to engaging in 
activities that could cause irreparable loss of 
scientific, prehistoric al. historical, or archcological 
data, to notify the Secretary of the Interior of the 
threatened data and the proposed activities, and K> 
preserve the data or request that the Secretary do so. 
The DOI must conduct a survey and recover)' effort 
if it finds the data are significant and may be 
irrevocably lost without such action. 


• Native American Graves 
Protection and 
Repatriation Acl 
(NAGPRA) 


25 USC §& 3001-3013: 43CFR 
5SI0.1-.I7 


Applicable 


BAPRandCHP 


NAGPRA establishes a system for determining 
ownciship and proper disposal/removal of Native 
American cultural items discovered in federal lands 
and requires inventorying and identification of those 
items. Such items must be returned to the relevant 
tribe. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


• Mig raioiy Bin! Treaty Act 


16 USC §8 703-708; 50 CFRS& 
10.12. 10.13. 


Applicable 


BAPR andCHP 


The Act prohibits the taking of migratory birds, their 
nests and their eggs, unless permitted by the 
Secretary of the Interior. Migratory birds have been 
observed at the Presidio. 


• Presidio Trust Act 


I he Presidio Trust Act. Section 
104(a) of Public Law 104-333 as 

amended: 16 U.S.C 5460bb 

appendix. 


Applicable 


BAPR 


The Trust shall manage the leasing, maintenance, 
rehabilitation, repair, and improvement of properly 
within the Presidio under its administrative 
jurisdiction using the authorities provided in this 
section, which shall be exercised in accordance with 
the purposes set forth in Section 1 of the act. entitled 
"An Ad to establish the Golden Gate National 
Recreation Area in the State of California, and for 
other purposes." approved 27 October 1972 (Public 
Law 92-589: 86 Stat. 1299; 16 USC 460bb). and in 
accordance with the general objectives of the General 
Management Plan for the Presidio. Resolution 99-1 1 
of the Presidio Trust Act sets forth the general 
objectives which are not explicit in the General 
Management Plan Amendment. 


• National Park Service 
Organic Act 


16 USC §8 1 clscq. 


Applicable 


CHP 


The National Park Service (NPS) Organic Act is 
intended to protect park resources and to provide for 
the enjoyment of those resources in a manner that 
will leave them unimpaired for future generations. 
The NPS retaias administrative juhsdiclion over 
Area A; therefore, the NPS Organic Act applies to 
Area A. More specifically. Section I9j) states that a 
person who destroys, causes the loss of. or injures 
any park system resource is liable to the U.S. for 
response costs and damages. 


• Golden Gale National 
Recreation Area 
(GGNRA) Acl 


1 16 USC ft 460bb-*60bb-5 


Applicable 


BAPR (Section 1 . Purpose) and CHP (entire Act) 


The entire Act is applicable to Area A. Among the 
purposes stated in Section 1 of the GGNRA Act are 
to preserve the recreation area, to the degree possible, 
in its natural setting, and protect it from development 
and uses that would destroy the scenic beauty and 
naturalcharactcrofthc area. These purposes are 
applicable to Area B under the Presidio Trust Acl. 
The Presidio is pari of the GGNRA. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 












• National Park Service 
Management Policies 
2001 


Sections 4.4.1 (General 
Principles Tor M anaging 
Biological Resources). 4.4.1. 2 
(Genetic Resource Management 
Principles). 4.4.2.2 (Restoration 
of Native Plant and Animal 
Species). 4.4.2.4 (Management 
of Natural Landscapes). 4.4.2.5 
(M aintcnancc of Altered Plant 
Communities). 4.4.4 
(M anagement of Exotic 
Species). 4.4.4.2 (Removal of 
Exotic Species Already Present) 


To be considered 


BAPR andCHP 


The NPS management policies contain Natural 
Resource Management preservation policies aimed at 
maintaining park natural resources in an unimpaired 
condition. 


• General Management Plan 
Amendment (CM PA) 


National Park Service, dealing 
a Park for the 21" Century, from 
Military Post to National Park 
(NPS. 1994). 


To be considered 


CMP 


ThcGMPA provides the overall land use plan for the 
Presidio. 


• Presidio Trust 
Management Plan (PTMP) 


Presidio Trust Management 
Plan. LbixI Use Policies for Area 
B of the Presidio of 
San Francisco. California. 


To be considered 


BAPR 


The PTMP provides guidelines fortbc management 
and improvement of Area B of the Presidio. 


• Vegetation Management 
Plan(VMP) 


Presidio of San Francisco 
Vegetation Management Plan 
and Environmental Assessment. 
(Trust and NPS 2001). 


To be considered 


BAPR and CMP 


The VM P guides the management of vegetative 
resources within the Presidio, including the 
enhancing, restoring and rehabilitating of native and 
planted vegetation at the Presidio. The VMP 
establishes the vegetative schemes for the Presidio. 


• Memorandum of 
Agreement between the 
Presidio Trust and NPS 
(Area A MOA) 


The Memorandum of Agreement 
for Environmental Remediation 
of Presidio of San Francisco 
"Area A" Property. Sections 4. 
5. and 6.1. 


To be considered. 


CHP 


With certain exceptions, the Trust assumed 
responsibility for remediation of both Areas A and B 
of the Presidio by signing the Presidio Memorandum 
of Agreement (MOA) between the Trust, the Dcpt. of 
the Army, and the DOI. and the Area A MOA 
between the Trust and DOI. Section 4 of the Area A 
MOA. Remedial Action Selection, sets forth 
standards forsclcction of final remedial actions. 
Section 5 of the Area A MOA guides the Presidio 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 










Trust's design and implementation of remedial 
actions. Scclion6.1 guides the Presidio Trust's 
operation and maintenance ami closure requirements. 


• Federal wetland* 
regulations 


Executive Onlcr 1 1 'WO: 40 CI- R 
§ 6.302(a). (d). and (g) 


Relevant and 
appropriate 


BAPR 


Executive Order 11990 and 40 CFR S§ 6.302(a) 
require federal agencies conducting certain activities 
to avoid, to the extend possible, the adveisc impacts 
associated with the destruction or loss of wetlands. 
U.S. EPA must determine whether the proposed 
actions will affect wetlands, and if so. the responsible 
agency must perform a wetlands assessment. In 
addition, if coastal zone resources would be 
significantly affected, the EPA must seek a 
determination of consistency with the local coastal 
program (here. BCDC's San Francisco Bay Plan). 
Adveisc impacts shall be cither avoided or. if no 
practicable alternative to the action exists, 
minimized. 


• NPS Programmatic 
Agreement 


The Programmatic Agreement 
for the Presidio between the NPS 
and the State Historic 
Preservation Officer ("SHPO"). 
dated August 31. 1994. 


To be considered 


CHP 


The Programmatic Agreement for the Presidio 
between the NPS and the State Historic Preservation 
Officer (SHPO). dated August 31, 1994. states that 
the Presidio of San Francisco shall manage and 
preserve its historic properties consistent with good 
historic preservation management and stewardship. 
This NPS/SHPO Programmatic Agreement is 
pertinent to Area A. 


• Clean Water Act (CWA) 


33 USC §1344;33CFRS323. 
320-330: 40 CFR 230. 232 


Applicable 


BAPR 


The procedural permit requirement is not applicable 
to on-site remedial action. However, the substantive 
requirements of Scctions40l and 404 of the CWA 
apply to remedial actions affecting wetlands at the 
Presidio. There are wetlands within the zones of 
planned remedial actions at BAPR. The remedial 
activities at this site will avoid destruction, loss, or 
adverse impacts to wetlands to the extent possible. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


State ARARs sad TBCs 


• Basin Plan- Chapter-* - 
Pages -M9 to 4-51 , 
Wetland. Protection 
M anagement 


Porter-Cologne Water Quality 
Control Act promulgated under 
California WatcrCodcS 13240- 

1 3241 .Basin Plan. pp. 4-49 K 

4-51 


Applicable 


BAPR 


The Basin Plan reaffirms the goal of the California 
Wetlands Conservation Policy of ensuring no net loss 
of wetlands. 


• State wetlands policy 


California Fish & Game 
Commission's Wetlands Policy 


To be considered 


BAPR 


The California Fish & Game Commission's wetlands 
policy instructs the Dcpt. of Fish & Game to 
recommend protection. preservation. restoration, 
enhancement and expansion of wetlands when the 
Dcpt. of Fish & Game acts in an advisory role. The 
Commission's wetlands policy is not a promulgated 
regulation. The Trust and NPS have mapped the 
Presidio well ands. 


• California Endangered 
Species Act (CESA); 
wildlife protection statute 


Cat. Fish St Game Code §§ 
1908. 2053-2054. 2081. 2080.1 . 
2081.1; I4CCR §§670.2.670.5. 
783. 1 -783.6: Cal. Fish & Game 
Code § 2014. 


Applicable 


BAPR and C HP 


Similar to the federal ES A. the California ES A 
prohibits taking of endangered or threatened species, 
unless an incidental take permit is obtained. Calif. 
Fish & Game Code section 2014 prohibits willful or 
negligent taking or destruction of any bird, mammal, 
fish, reptile, or amphibian protected by State laws. 


• California Native Plan! 
Protection Act 


Cal.Fish&GamcCode § 1908: 
I4CCR §§783.1-783.6 


Applicable 


BAPR and C HP 


The California Native Plan Protection Act prohibits 
the taking of endangered or rare native plants, unless 
authorized by an incidental take permit. Six 
California endangered plant species have been 
identified at the Presidio: San Francisco spincflowcr. 
Franciscan thistle, dune gilia. San Francisco gum 
plant. San Francisco campion, and San Francisco 
owl's clover. 


• C a) lish & Game Code 
regarding protection of 
birds, mammals, reptiles, 
or amphibia 


Cal. Fish & Game Code §§ 
3503. 3503.5. 351 1 . 351 3: 14 
CCR § 747 


Applicable 


BAPR and C HP 


The California Fish & Game Code prohibits taking, 
possessing, or destroying certain hints, their nests, 
and their eggs. M igratory and other birds have been 
observed at the Presidio. Remedial actions that 
include removal of trees that may provide nests for 
migrator)* birds may require additional review. One 
California endangered bird species, the willow 
flycatcher, has been identified at the Presidio. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC 


Citation or Authority 


Type 


Location 


Description 


Action-Specific ARARs and TBCs 


Federal AKARsand TBCs: None 


Stale AKARsand TBCs 


• California Fish & Came 


Cal. Fish & Came Code ft§ 


Relevant and 


BAPR 


If stream realignment or modification is proposed or 


Code regarding protection 


1601.1603 


appropriate 




authorized by a Federal agency in an area not under 


of wildlife during stream 








its land management authority, then 16 L'SC section 


realignment 








662(a) requires that the Federal agency consult with 
U.S. Fish and Wildlife Service and the DOI to 
prevent loss or damage to wildlife as a result of the 
project. If a remedial action realigns or modifies a 
stream, the Trust may be required to consult with 
these agencies. Under 16 USC section 662(h). the 
Trust's remediation activities in Area B are exempt 
from the consultation requirement. 


• Basin Plan- Chapter-*.: 


Porter-Cologne Water Qualm 


Applicable 


BAPR and C HP 


Limitations to construction- related stormwatcr 


Effluent Limitations 


Control Act promulgated under 
California WatcrCodc SI 3240- 

13241. Basin Plan, pages 4-8 to 

4-11 






discharges arc described in this provision. 


Discharge of Treated 


Porter-Cologne WatcrQuality 


Applicable 


BAPR and C HP 


Tabic 4-1 more broadly describes discharge 


Groundwater Table 4- 1 : 


Control Act promulgated under 






prohibitions (e.g.. with respect to toxic substances. 


Discharge Prohibitions 


California WatcrCodc & 13240- 
1 3241 .Basin Plan. pp. 4-17 to 4- 
18; Table 4-1 






solid wastes, silt, sediments, oil. and petroleum by- 
products). Page 4-17 of the B asin Plan refers to State 
Water Quality Control Board (SWRCB) Resolution 
No. 88-160. Disposal of Extracted Groundwater from 
Cleanup Projects, which urges dischargers of 
groundwater extracted from site clean-up projects to 
reclaim their effluent. It states that when reclamation 
is not feasible, discharges must be piped to a 
municipal treatment plant or discharged under a 
National Pollutant Discharge Elimination System 
(NPDES) permit authorizing the discharge from 
these sites. 
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Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


Stormwatcr Discharges 

Wetlands Protection and 
M anagement 


Porter-Cologne WalcrQuality 
Control Act promulgated under 
California WatcrCodc & 13240- 

1 3241 .Basin Plan pp. 4-14 to 4- 

15 

Porter-Cologne WalcrQuality 
Control Act promulgated under 
California WatcrCodc & 13240- 

1 3241 .Basin Plan pp. 4-49 to 
4-51 


Applicable 
Applicable 


BAPR andCHP 
BAPR 


The Stormwatcr Discharges program is regulated by 
the Regional Board for certain municipal, industrial, 
and construction stormwatcr discharges through 
NPDES permits. NPDES permits include 
requirement! to prevent or reduce discharges of 
pollutants that cause or contribute to violations of 
water quality objectives. 

The Basin Plan reaffirms the goal of the California 
Wetlands Conservation Policy of ensuring no overall 
net loss of wetlands. 


Surface Water Protection 
Cleanup of Polluted Sites 


Porter-Cologne WalcrQuality 
Control Act promulgated under 
California WatcrCodc & 13240- 
1 3241 .Basin Plan pp. 4-2S. 4- 
32.4-W to 4-41 

Porter-Cologne WalcrQuality 
Control Act promulgated under 
California WatcrCodc & 13240- 
1 3241 .Basin Plan. pp. 4-17 to 4- 
1 8; Tabic 4-1 . pp. 4-58 to 4-59 
and 4-62 to 4-63 


Relevant and 
appropriate 

Applicable 


BAPR and C HP 
BAPR and C HP 


Surface Water Protection and M anagement through 
nonpoint source control is regulated by the RWQCB. 
The Construction Activity Control Program requires 
an NPDES permit for construction activities 
involving disturbance of one acres or greater total 
land area. Permit conditions address pollutant and 
waste discharges occurring during construction 
activities and the discharge of pollutants in runoff 
after coastruction. The Erosion and Sediment 
Control program establishes guidelines for the 
regulation of erosion and sedimentation for the 
protection of beneficial uses of water due to the 
impairment by sediment. 

pp. 4-58 to 4-59 discuss the Regional Board's 
strategics forsctling groundwater and soil cleanup 
levels. 


• State Water Resources 
Control Board (SWRCB) 
Resolution No. 92-49 


Porter-Cologne WalcrQuality 
Control Act promulgated under 
California WatcrCodc. 
Section 1314) 


Relevant and 
appropriate 


BAPR and C HP 


Resolution 92-49 establishes policies and procedures 
for investigating and remediating chemical releases 
that affect or threaten watcrquality. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


• Hazardous Waste 
Rcquircmcnts-- 

1 i : n.' .mi .i ii. Transport, and 
Disposal Regulations 


State of California citation: Cal. 
Healths Safety Code &5 25100- 
25249. 25250-25250.26. 25260- 
25929; 22 CCR fi& 66260.1- 
68500.35. Federal citation: 42 
USC a&690l-699li;40CFR 
Paris 260-282. 

SlS 25100-25166.5. 25179.l-.12 
(land disposal restrictions 
ILDRs|>. 25244-25244.24 
(waste reduction and recycling): 
22CCR S& 66260.10-66262.41. 
66264.1-.1 72. 66265.16-199: 
66268.I0-.44.. 105-1 13 (LDRs 
+ treatment standards): 49 CFR 
Parts 172. 173.178. 179 
(transportation) (incorporated by 
reference | 


Applicable 


BAPR andCHP 


Pursuant to 42 USC & 7926. the State of California is 
authorized to implement the federal Resource 
Conservation and Recovery Act (RCRA) Program. 
Federal statutes may apply to areas not covered by 
the state program, or where incorporated by 
reference. SAFRs remedial action may include off- 
site transportation and disposal of hazardous wastes. 


• Medical Waste Handling 
Requirements 


Cal. Health and Safety Code 
1 17600-1 18360: SF Municipal 
Health Code S§ 1501-1514 


Relevant and 
appropriate 


BAPR andCHP 


Medical waste is required to undergo certain 
treatment requirements prior to disposal so that it can 
be characterized as a "solid - waste. Without such 
treatment, land disposal of medical waste is not 
permitted. 


• Solid (Non-Hazardous) 
Waste Requirements 


Cal.Pub. Res. Code 1*40000- 
40201 . 43000-44820; 27 CCR <ft 
20005-20278 


Relevant and 
appropriate 


BAPR and C HP 


These requirements govern off-site disposal of 
nonhazardous solid waste and closure and 
pos (closure of solid waste management units. 


Clean Closure 
Requirements 


27 CCR S 20380(d>(2>;27 CCR § 
21090(f): CCR §21410 


Relevant and 
appropriate 


BAPR andCHP 


For clean closure, all waste, waste residues, 
contaminated containment systems components, 
contaminated subsoils, and all other contaminated 
materials arc removed or decomtaminated at closure 
pursuant to the specific requirements for landfills, 
etc. Clean closure renders the landfill no longer a 
threat to water quality. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


Inert Waste Requirements 


27CCRS 20230 


Relevant and 
appropriate 


BAPR andCHP 


Inert waste is a subset of solid waste that docs not 
contain ha/arcious waste or soluble pollutants at 
concentrations in excess of applicable water quality 
objectives and docs not contain significant quantities 
of decomposable waste. Inert wastes do not need to 
be discharged at classified units. 


• federal Clean Air Act. 
certain Bay Area Air 
(jiialily M iiiii^emi-nl 
District (BAAQMD) 
Regulations 


BAAQMD Regulations 
(sec citations below) 


Relevant and 
appropriate 


B APR and C HP 


Implementation of federal Clean Air Act 
requirements has been delegated, in part, to the State 
ofCalifornia. The BAAQMD is the local 
implementing agency. Where BAAQMD 
requirements have been incorporated into the Slate 
Implementation Plan and approved by EPA. they arc 
federally-enforceable. Where BAAQMD 
requirements have not been incorporated into the SIP 
and approved by EPA. they arc not federally 
enforceable. 


Air Requirements 

Air Requirements 
Air Requirements 


BAAQMD Regulation 6 

BAAQMD Regulation?; 
Regulation S. Rule 40; and 
Regulation 9. Rule 2. 

BAAQMD Regulation 8. Rule 
15 


Relevant and 
appropriate 

Relevant and 
appropriate 

Relevant and 
appropriate 


BAPR and C HP 

BAPR and C HP 
BAPR and C HP 


Regulation 6 limits emissions of particulates. 
Excavation activities at the SAPRs may result in 
particulate emissions. Regulation 6 is not SIP- 
approved and is not a federally enforceable 
requirement. 

These requirement* regulate the emission of odorous 
substances, organic compounds, and hydrogen 
sulfide. 

BAAQMD Regulation S. Rule 15 prohibits the use of 
certain types of liquid and emulsified asphalts (those 
that would emit large amount, of organic 
compounds). This rule was approved into the SIP on 
22 March 1995. as amended by BAAQMD on 1 June 
1994. 
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Table 2 

Applicable or Relevant and Appropriate Requirements (ARARs) 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



ARAR or TBC Citation or Authority 


Type 


Location 


Description 


• California prohibitions on 
polluting waters of the 
State 


Ca). Fish & Game Code &5650 


Relevant and 
appropriate 


HAPR andCHP 


Cal. Fish & Game Code $ 5650(a) prohibits 
depositing enumerated substances, including "any 
substance or materia) deleterious to fish, plant life, or 
bird life - into the waters of the state. 


• California restrictions on 
means of taking hints or 
mammals 


Cal.Fish&GameCodc & 3005 


Relevant and 
appropriate 


B APR and C HP 


Section S::<i5ol ihcC al. Fish & Game Code prohibits 
taking birds or mammals with "any net. pound, cage, 
trap, set line or wire, or poisonous substance, or W 
possess biids or mammals so taken. - except as 
provided in the Fish & Game Code. 


• City and County of San 
Francisco Sanitary Sewer 
Discharge Order 


San Francisco Municipal Code: 
Public Works Code. Article 4.1 . 
Industrial Waste. 8& 119. 
I23(a)-(c). 123(h). 123(i).l 24- 

127 


To be Considered 


BAPR andCHP 


The City of San Francisco order is an industrial 
pretrcatment permit which implements the State 
WalcrCodc. Discharge to the sewer of groundwater 
fromdewatcring must meet these requirements. 



Notes 



The recommended alternative for the SAFRs requiring remedial action (CHP and BAPR). Alternative 4. consists of: (a) excavating metal-contaminated 
soils: (b) confirmation soil sampling forsoil COCs to confirm that applicable soil cleanup levels have been achieved: and (c) off-site disposal of 
contaminated soils at a permitted management facility. 
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Tabic 3 

Cleanup Levels for Metals In Soil 

Lobos C reck Tared Ball 

Small Arms Firing Ranges 

Prcsidiu of San Francisco, California 



Cbcmfralaf CuDccrn 


Protection of Human 
Health 

Residential Cleanup Level 


Protection of H uman Health 

Recreational Cleanup Level 

(nic/kcl 


Protection of Ecological 

Receptors Special Status 

Species Cleanup Level 

<mc/kBl 


Mos! Stringent Cleanup Level 
(tne/kt) 




Reach/Dune Sand 


Beach/Dune Sand 


Beach/Dune Sand 


Beach/Dune Sand 




1 h"i .-.uiii Chemicals 
Antimony 29 70 5.0 5.0 
Copper — — 43 " 43 
Lead 400 500 1 60 160 
Zinc 22.000 52.(100 m, ' hh 





Wotta 

Cleanup level far this compound and ihLs lithology is based on Ihc background level In soil. 

Source: Table 7-2 Summary of Selection of Preliminary Remediation Coils ind Proposed Cleanup Levels for Non-Pclrolcum Compounds 
in Soil from Presidio-wide Cleanup Levels Document tEKL 2002). 

Shading indicates applicable cleanup level. 
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Tabic 4 

Cleanup Levels far Mela Is In Suit 

Lobos Creek Prutcclcd Range 

Small v rms Firing Ranges 

Presidio ni Sun Francisco. California 



Chemical nf Concern 


Prolcctlonof Human Health 

Recreational Cleanup Level 

<mg/kgl 


Protcctionof Human Health 

!'" Ill IIUTI-Lil,'] nil BSlN.il 

CI tump Level 
Img/kgl 


Protection of Ecological 

Receptors 

Buffer Zone Cleanup Level 

Itlg/kgt 


Protection oi Ecological 

Receptors Special Status 

Species Cleanup Level 

<rag/kg) 


Most Stringent 

Cleanup Level 

inig/fcgl 




Beach/Dune Sand 


Beach/Dune Sand 


Beach/Dune Sand 


Brach/DincSand 


Beach/Dune Sand 




Inorganic Chemicals 
Antimony 70 760 S.O 5.0 5.0 
Copper — — 120 43 " 43 
Lead 5D0 3.500 300 160 160 
Zinc 52.000 570000 66 * 66 D 66 





Nrtcs 

* Cleanup level fort his compound and this lit hology is hiscd on the buckground level in soil. 

Soiree: Table 7-2 Summary of Selection of Preliminary Remediation Goals and Proposed Cleanup Levels for Non-Petroleum Compounds 
in Soil from Presidio-wide Cleanup Levels Document IEKI.2002). 

Shading indicates applicable cleanup level. 
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Tabic 5 

Cleanup Levels fur Mrluls In Suit 

Machine Gun Bull 

Small Arms Tiring Ranges 

Presidio of Sun Francisco. California 



Chemical of Concern 


Protection of Human Health 

Recrcalional Cleanup Level 

img/kgl 


Frulcctlun nl Ecological Receptors 

Buffer Zone Cleanup Level 

(rag/kgt 


Most Stringent Cleanup Level 
Wg/kgi 




Serpcnllnite 


Beach/Dune 
Sand 


Colraa 


Scrpeniinllc 


Beach/Dune 
Sand 


Colna 


Serpcnllnite 


Beach/Dune 
Sand 


Colma 




Inorganic Chemicals 
Antimony 
Copper 
Lead 
Zinc 


70 70 70 

500 500 500 
52.000 52.000 52JMO 


5.0 5.0 5.0 
120 120 120 
300 300 300 
160" 66" 60" 


5.0 5.0 
120 43 
300 160 
160 66 


5.0 

49 

160 

60 





N<«es 

' Cleanup level fort lis compound and ibis lithology is based on the background level in soil. 

Sounrc: Table 7-2 Summary of Selection of Preliminary Remedial ion Goals and Proposed Cleanup Levels forNon-Pdrolcum Compounds 
in Soil from Presidio-wide Cleanup Levels Document (EKI. 2002). 

Akhough serpent inue and beach/dancsand wcrcihoughi lobe I be predominant site liihologics in the RI/FS Work Plan, some RI soil samples collecicd were also 
rcpresciiative of Colma lihology. 

Shading indicates applicable cleanup level. 
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Tabic o 

Cleanup Levels Tor Mela Is In Soil 

California Higbna* Patrol Ptsliil Range 

Small Arms Firing Ranges 

Presidio of Sin Francisco. California 



< In in leal of Concern 



l'i i.i'i : ■ ■ ■ 11 of Human 

Hcallh 

Recreational Cleanup Level 

(mfi/hc) 



Hcaih/Punt 

Sand 



Co 



f'rufeelion of Ktokigknl 

Reeeplors 

Buffer /one Cleanup Level 

(mc/kgl 



llcaeh/Dunc 

Sand 



Culm a 



I 'I Hi". ' I I" II n| I i. nli'L'1' ■>! 

Reeeplors 

Spec lal Status Speelcs 

Cleanup Level 

(mR/kpl 



lleach/l)une 
Sand 



1 "|ll|. | 



Mosl Stringent Cleanup 

Level 

(nig/kg) 



Ilcnch/Dunc 
Sand 



1 "Inn 



Inorganic Chemicals 

A nil many 
Copper 
Lead 
Zinc 



70 

500 
52,000 



7" 
— 

500 
52,000 



5.0 
120 
300 
66' 



5.0 
120 
300 
60" 



5.H 

43" 
160 
66" 



5.0 

49' 

160 
6o' 



5.0 
43 
160 
66 



5.0 
49 
160 
60 



' "'!■-'■ ■ 

Cleanup level Tor this compound and this lithology is based on the background level in soil. 

Source: Table 7-2 Summary of Selection of Preliminary Remediation Goals and Proposed Cleanup Levels for Non-Petroleum Compounds 
in Soil from Presidio-wide Cleanup Levels Document (EKL2002). 

Although scrpenlinite wis thought to be the predominant site lithology in the RI/FS Work Plan, some Rl soil samples collected were 
rcprcscnlivc of bcich/dunc sund and Colma lithologies. 

Shading indicates applicable cleanup level. 
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Tahlc 7 

Cleanup Levels for Metals in Soil 

Barnard .-lienor Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco. California 



1 in. hik.il of Concern 


Protection " l H iiman 
Health 

Residential Cleanup Level 
|mg/kg) 


Prolectlnn of Ecological 

Receptors 

Duller /one Cleanup Level 

(mg/kg> 


Protection of Ecological 

Receptors 

Special Status Species 

Cleanup Level 

(mg/kg) 


Most Stringent C leanup 
Level 




Beach/Dune 
Sand 


Colma 


Beach/Dune 
Sand 


Colma 


Beach/Dune 
Sand 


Colma 


Beach/Dune 
Sand 


Colma 




1 ii"! :;.ihk Chemicals 














Antimony 


29 39 


5.0 5.0 


5.0 5.0 


5.0 


5.0 




Copper 


« ^— 


120 120 


43i 49 " 


43 


49 




Lead 


400 400 


300 300 


160 160 


160 


160 




Zinc 


22.000 22.000 


66' AO" 


66 ' 6n " 


66 


60 





Nolo. 
Cleanup level for this compound and this lithology is based on the background level in soil. 

Source: Table 7-2 Summary of Selection of Preliminary Remediation Goals and Proposed Cleanup Levels for Non-Pclrolcum Compounds 
in Soil from Presidio-wide Cleanup Levels Document <EK1. 2002). 

Although Colma was thought to be the predominant site lithology in the RI/F5 Work Plan, same Rl samples collected were also 
re present alive of the beach/dune sand lithology. 

Shading indicates applicable cleanup level. 
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Table 8 
Screening Summary of General Response Actions, Technologies, and Process Options 

Small Arras Firing Ranges 
Presidio of San Francisco, California 



General Response Action Remedial Technology 


Process Option 


Description 


Screening Status 


No Action 


None 




No Action 


Required for consideration 
by NCP. 


Institutional Controls 


Land Use Controls 
Monitoring 




Uses of Small Arms Firing 
Range sites arc rcslrictcd or 
controlled by administrative 
procedures and/or 
rcquircmcnls to follow ihc 
Presidio Trust's Land Use 
Controls Master Reference 
Report (Area B sites) or the 
NPS policies (Area A sites). 

Routine inspections alone or 
in conjunction with ongoing 
soil sampling arc performed 
to assess impacts on 
environmental conditions at 
the Small Arms Firing 
Range sites. 


Potentially applicable. 
Applicable. 


Containment 


Permeable Cover 


Asphalt or Soil 


Applicable to wastes or soil 
withCOCs that do not 
present a significant risk to 
groundwater. Clean soil or 
other suitable cover 
materials (e.g.. asphalt) arc 
used to minimize the 
potential for humans and 
ecological receptors to 


Potentially applicable in 
conjunction with 
institutional controls. 
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Table 8 
Screening Summary of General Response Actions, Technologies, and Process Options 

Small Arms Firing Ranges 
Presidio of San Francisco, California 



General Response Action Remedial Technology Process Option 


Description 


Screening Status 


) I 


contact wastes and soil with 
COCs. 






Low-Pcrmcability Cover 


Monolithic Soil Cover 


Soil cover is constructed 
with specially designed 
thickness to minimize 
infiltration through run-off 
and enhanced 
cvapotranspiration. 

Multi -layer cover consisting 
of a soil foundation layer, a 
gcosynthctic liner, and a 
vegetative soil layer. Multi- 
layer cover system is placed 
over contaminated soil with 
soluble COCs that may 
impact groundwater. 


Not retained. Cover type 
best suited to areas with 
more arid climate. 

Not retained. COCs arc 
relatively immobile and do 
not present a substantial 
threat to groundwater. 


Gcosynthctic Cover 


In situ Soil Trcalmcnl 


Physical/Chemical 
Technology 


Immobilization 


Cement or other chemical 
agents arc injected and 
mixed with wastes and soil 
to immobilize COCs. 
Includes stabilization and 
solidification technologies. 

Heat or electric current is 
applied to racll soil and to 
incorporate metals into 
vitrified mass. 


Not retained. COCs in soil 
present at concentrations 
only slightly greater than 
applicable Cleanup Levels 
(CULs). 

Not retained. This 
technology is expensive 
and availability of 
equipment limits 


Thermal Technology 


Vitrification 
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Table 8 
Screening Summary of General Response Actions, Technologies, and Process Options 

Small Arms Firing Ranges 
Presidio of San Francisco, California 



General Response Action Remedial Technology 


Process Option 


Description 


Screening Status 










implementation. 




Biological Technology 


Phylorcmcdiation 


Plants cstabilishcd in soil 
uptake COCs and 
incorporate the chemicals in 
their plant structure. Plants 
arc subsequently harvested 
for disposal at an off-site, 
permitted waste 
management facility. 


Not retained. Army 
treatability study indicated 
the technology was not 
viable for soil at the 
Presidio. 


Excavation 


Off site Disposal of Soil 

Segregation of 
Ammunition Fragments 
and Soil 


Recycle Ammunition 
Fragments and Dispose 
of Soil Off site 


Wastes and soil arc 
transported to and disposed 
at an off -site, permitted 
waste management facility. 


Applicable. 


Soil is separated from 
ammunition fragments and 
transported to off site, 
permitted waste 
management facility. 
Ammunition fragments arc 
recycled. 


Not applicable. 
Ammunition fragments 
were only encountered in 
four sampling locations at 
CHP. The estimated 
quantity of fragments is 
negligible. 
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Table 9 
Summary of Retained Technologies 

Small Arms Firing Ranges 
Presidio of San Francisco, California 



General Response 
Action 


Soil 

Remedial Technology 

Screened 


soil 

Process Option 


Retained for Further 

Consideration 


No Action 






Institutional Controls 


Land Use Controls 
Monitoring 




V 

i 
V 


Capping 


Permeable Cover 

Low Permeability Cover 


Asphalt or Soil 
Gcosynthctic Cover 


V 


In-situ Soil Treatment 


• Physical/Chemical 
Technology 

• Thermal 
Technology 

• Biological 
Treatment 


Immobilization 

Vitrification 

Phytorcmcdialion 




Excavation 


Off site Disposal of Soil 

and Wastes 

Segregation of Wastes 
and Soil 

I 




V 
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Table 10 
Screening And Summary of Remedial Alternatives Retained For Detailed Analysis 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Site(s) 


Soil Process 
Option 


Effectiveness 


Implementability 


Cost 


Stat hs 


California Highway 


No Action 


Docs not achieve remedial 


Easily implemented 


No cost 


Retained, Rcqui 


red 


Patrol Pistol Range 




action objectives for sites with 






for consideration by 


(CHPland Barnard 
Avenue Protected Range 




chemicals of concern (COCs> 
in soil above applicable 






NCP 




(BAPR) 




cleanup levels. 










C HP and BAPR 


Institutional 
Controls 
(Land use 
controls) 


May prevent direct contact 
with in-placc soil if 
institutional controls arc 
compatible with land use as 
defined in the Presidio Trust 
Management Plan (PTMP) and 
General Management Plan 
Agreement (GMPA). 


Implementation depends 
upon characteristics and 
land use of the individual 
firing range. 


Low cost 


Retained 




C HP and BAPR 


Capping Soil 


Likely to prevent direct 


Implementation depends 


Low to moderate 


Retained 






with 


contact with in-placc soil if 


upon characteristics and 


cost 








Permeable 


caps arc maintained, land use 


land use of individual 










Cover 


controls arc imposed, and both 
arc compatible with land use 
as defined in PTMP and 
GMPA. 


firing range. 








C HP and BAPR 


Excavate 
and Dispose 
of Soil and 
Waste 
Off-site 


Removal of contaminated soil 
will be effective in achieving 
applicable cleanup levels and 
allowing unrestricted land use. 


Implementation depends 
on the specific land use at 
thcCHPand BAPR and 
volume of contaminated 
soil. 


Moderate cost 


Retained 
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Table 11 a 

Detailed Analysis for No Aetion Alternative 

Small Arms Firing Ranges 

Presidio of San Francisco. California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


THRESHOLD CRITERIA 


1) Overall protection of human health and the 
environment 


Alternative may be protective of human health 
and the environment if chemicals of concern 
(COCs) arc not present at the site above 
applicable human health and ecological cleanup 
levels. 


2) Compliance with ARARs 


If no remedial action is required at the site then 
ARARs will not apply. 


BALANCING CRITERIA 


3) Long-term effectiveness and permanence 


Alternative will offer long term effectiveness to 
human health and environment if COCs arc not 
present above human health and ecological 
cleanup levels. 


4) Reduction of Toxicity, Mobility, or Volume 
i 1 MY) through treatment 


Alternative will not reduce toxicity, mobility or 
volume of waste. Waste will nol need to be 
removed if COC concentrations do not exceed 
cleanup levels. 


5) Short-term effectiveness 


Alternative is nol anticipated lo result in short- 
term risks to park visitors or park maintenance 
workers. 


6) Implementability 


Alternative is implcmcntablc. 


7) Cost 


No cost associated with this alternative. 


MODIFYING CRITERIA 


8) State acceptance 


The Slate of California Regional Water Quality 
Control Board (RWQCB) and Environmental 
Protection Agency, Department of Toxics 
Substances Control (DTSC) will consider this 
alternative if COC concentrations at the site do 
not pose human health or environmental risks. 


9) Community acceptance 


Alternative may be accepted by the Restoration 
Advisory Board (RAB) and community if the 
soil contamination does not pose risks to human 
health and the environment. 
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Table 11 a 

Detailed Analysis for No Aetion Alternative 

Small Arms Firing Ranges 

Presidio of San Francisco. California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


ADDITIONAL CRITERIA 


California Health and Safety Code Criteria 


If COC concentrations do noi exceed applicable 
cleanup levels, alternative may comply with 
health and safety code criteria. 


SUMMARY OF EVALUATION CRITERIA 


Alternative may be recommended for Small 
Arms Firing Range sites that do not warrant 
remedial action because the contamination will 
not pose human health or environmental risks. 
The no action alternative is used as acomparison 
toother remedial alternatives. 
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Table lib 

Detailed Analysis for Land Use 

Controls Alternative 

Small Arms Firing Ranges 

Presidio of San FranciscQ.California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


THRESHOLD CRITERIA 


1) Overall protection of human health and the 
environment 


Alternative may be protective of human health 
and the environment, only if institutional controls 
(land use controls) thai protect human health and 
the environment can be mainlaincd on a long- 
term basis. 


2) Compliance with ARARs 


Some institutional controls may not comply with 
ARARs. 


BALANCING CRITERIA 


3) Long-term effectiveness and permanence 


Alternative may offer long-term effectiveness lo 
human health and environment if institutional 
controls prevent exposure to COCs. However, it 
also needs long-term maintenance and 
monitoring. In addition, institutional controls 
must be compatible with defined land use al the 
Firing Ranges as documented in the Presidio 
Trust Management Plan (PTMP) and General 
Management Plan Agreement (GMPA), 


4) Reduction of Toxicity, Mobility, or Volume 
(TMV> through treatment 


Alternative will not reduce toxicity, mobility or 
volume of waste. 


5) Short-term effectiveness 


Alternative is not anticipated to result in short- 
term risks to park visitors or park maintenance 
workers. 


6) Implementability 


Alternative is implcmcntablc. 


7) Cost 


$201,000 


MODIFYING CRITERIA 


8) State acceptance 


The State of California Regional Water Quality 
Control Board (RWQCB) and Environmental 
Protection Agency. Department of Toxics 
Substances Control (DTSC) will consider this 
alternative if land use controls will prevent 
exposure to COCs and comply with ARARs. 
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Table lib 

Detailed Analysis for Land Use 

Controls Alternative 

Small Arms Firing Ranges 

Presidio of San Francisco.California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


9) Community acceptance 


Alternative may be accepted by the Restoration 
Advisory Board (RAB) and community if the 
institutional controls protect human health and 
the environment, comply with ARARs and 
allows future land use as documented in the 
PTMP and GMPA. 


ADDITIONAL CRITERIA 


California Health and Safety Code Criteria 


Alternative may address some of the human 
health and safety as well as ecological risks. 


SUMMARY OF EVALUATION CRITERIA 


Alternative will not be recommended for sites 
where COCs arc exceeding cleanup levels. Land 
use controls without engineering controls will 
not create a barrier between contaminated soil, 
human and ecological receptors. 
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Table He 

Detailed Analysis Tor Capping with Permeable Cover Alternative 
Small Arms Firing Ranges 

Presidio of San Francisco. California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


THRESHOLD CRITERIA 


1) Overall protection of human health and the 
environment 


Alternative may be protective of human health and 
the environment if exposure to chemicals of 
concern (COCs)can be prevented. 


2) Compliance with ARARs 


Alternative may not comply with ARARs related to 
protection of cultural resources within Area A. 


BALANCING CRITERIA 


3) Long-term effectiveness and permanence 


Alternative will offer long-term effectiveness to 
human health and environment if soil caps are 
maintained and institutional controls arc imposed 
to prevent disturbances to the cap. 


4) Reduction of Toxicity, Mobility, or Volume 
(TMV) through treatment 


Alternative will not reduce toxicity, mobility, or 
volume of waste through treatment. 


5) Short-term effectiveness 


Alternative is not anticipated to result in short -term 
risks to park visitors or park maintenance workers. 


6) Implementability 


Alternative may not be implcmcntablc. Cap design 
may be difficult to coordinate with current land 
uses (i.e.. historical bcrm structure at CHP and 
apartment complex at BAPR). 


7) Cost 


CHP =$364,000 
BAPR = $319,000 
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Table He 

Detailed Analysis Tor Capping with Permeable Cover Alternative 
Small Arms Firing Ranges 

Presidio of San Francisco, California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


MODIFYING CRITERIA 


8) State acceptance 


The State of California Regional Water Quality 
Control Board (RWQCB) and Environmental 
Protection Agency. Department of Toxics 
Substances Control (DTSC) will consider this 
alternative if it is protective of human health and 
the environment and complies with ARARs or a 
waiver is obtained for those ARARs that arc not 
attainable with this alternative. 


9) Community acceptance 


Alternative may be accepted by the Restoration 
Advisory Board (RAB ) and community if the soil 
contamination does not pose risks to human health 
and the environment, complies with ARARs. and 
allows future land use as documented in the 
General Management Plan Amendment (GMPA). 


ADDITIONAL CRITERIA 


California Health and Safety Code Criteria 


Alternative may address some of the human health 
and safety as well as ecological risks. 


SUMMARY OF EVALUATION CRITERIA 




Alternative may be recommended if the cap 
protects human health and the environment from 
contaminated soil; if a waiver can be obtained for 
unattainable ARARs; and if it is accepted by 
RWQCB, DTSC.RAB and members of the 
community. 
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Table lid 

Detailed Analysis for Excavation and Offsite Disposal of Soil Alternative 
Small Arms Firing Ranges 

Presidio of San Francisco. California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


THRESHOLD CRITERIA 


1) Overall protection of human health and the 
environment 


Alternative will be protective of human health and 
the environment if soil contamination is removed 
thereby eliminating potential human and ecological 
exposures. 


2) Compliance with ARARs 


Alternative is anticipated to comply with ARARs if 
soil has been identified as a source of chemicals of 
concern (COCs). 


BALANCING CRITERIA 


3) Long-term effectiveness and permanence 


Alternative will offer long term effectiveness to 
human health and environment if contaminated soil 
is removed from the sites. 


4) Reduction of Toxicity, Mobility, or Volume 
(TMV) through treatment 


Alternative will not likely reduce toxicity or 
mobility of COCs through treatment and will not 
decrease the volume of impacted soil. 


5) Short-term effectiveness 


Alternative could be protective of short-term human 
health exposures for visitors. Normal construction 
practices and OSHA standards would be employed 
to to protect remedial construction workers. 


6) Implement ability 


Alternative can be implemented at both sites. 


7) Cost 


CHP = S2 40,000 
BAPR= $244,000 


MODIFYING CRITERIA 


8) State acceptance 


The Stale of California Regional Water Quality 
Control Board (RWQCB) and Environmental 
Protection Agency, Department of Toxics 
Substances Control (DTSC) will consider this 
alternative if it is protective of human health and the 
environment and complies with ARARs. 


9) Community acceptance 


Alternative may be accepted by the Restoration 
Advisory Board (RABt and the soil contamination 
is removed protecting human health and the 
environment, complies with ARARs and allows 
future land use as documented in the Presidio Trust 
Management Plan and General Management Plan 
Amendment (GMPA). 
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Table lid 

Detailed Analysis for Excavation and Offsite Disposal of Soil Alternative 
Small Arms Firing Ranges 

Presidio of San Francisco. California 



EVALUATION CRITERIA 


Conditions Under Which Alternative May be 
Applicable 


ADDITIONAL CRITERIA 


California Health and Safety Code Criteria 


Alternative will likely address human health and 
safety as well as ecological risks and potential 
contaminant migration from the site. 


SUMMARY OF EVALUATION CRITERIA 




Alternative may be recommended for sites where 
COCs in soil arc greater than applicable cleanup 
levels and use of capping system is not protective of 
human health and the environment. 
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Table 12a 

Comparative Analysis of Remedial Alternatives 

California Highway Patrol Pistol Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


No Action for Soil 


Institutional Controls (e.g. 


Capping Soil with Permeable 


Soil Excavation, Off-site 




Land Use Controls) 


Cover 


Disposal 


Objective 








The objective of this 


The objective of this alternative 


The objective of this alternative 


The objective of this 


altera alive is to provide 


is to prevent exposure to COCs 


would be to maintain existing 


alternative would be to remove 


no additional control or 


in soil by designing non- 


asphalt over the impacted areas 


fill and shallow soil 


protection to human 


engineering measures such as 


at CHP and place permeable 


contamination and segregate 


health or the environment 


land use restrictive covenants. 


caps over uncovered soil to 


and dispose of waste materials 


for contamination thai 


casements and zoning 


isolate the contamination from 


as appropriate. Some soil 


exists in the soil at the 


ordinances. 


human and ecological exposure. 


treatment may be required 


California Highway 






prior to disposal. 


Patrol (CHP) Pistol 








Range. 








THRESHOLD CRITERIA 




1 1 Overall protection of human 








health and the environment 








Alternative is not 


Alternative is not anticipated to 


Alternative is protective of 


Alternative is protective of 


anticipated to provide an 


provide an acceptable level of 


human health and the 


human health and the 


acceptable level of 


protection to human health and 


environment. Exposure to 


environment. Fill and shallow 


protection to human 


the environment. 


contamination is prevented. 


soil contamination is removed. 


health and the 






thereby eliminating potential 


environment. 






human and ecological 
exposures. 
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Table 12a 

Comparative Analysis of Remedial Alternatives 

California Highway Patrol Pistol Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


2) Compliance with ARARs 








Alternative is not 
anticipated to comply 
with ARARs. 


Alternative is not anticipated to 
comply with ARARs. 


Alternative may not comply with 
certain ARARs. 


Alternative is anticipated to 
comply with ARARs. 


BALANCING CRITERIA 


3) Long-term effectiveness and 








permanence 








Alternative will not provide 
long-term protection against 
human or environmental 
exposures to contaminants 
of concern (COCs). 


Alternative will not provide 
long-term protection against 
human or environmental 
exposures to contaminants of 
concern (COCs). 


Alternative is expected to 
provide long-term effectiveness 
to human health and the 
environment if caps arc 
maintained and land use controls 


Alternative has long-term 
effectiveness and permanence. 
Contaminated soil is removed, 
thereby preventing worker and 
visitor exposures and impacts 






imposed. 


to environment. 


4) Red actios of Toxicity, 

Mobility, or Volume fTM V) 
through treatment 








Alternative will not reduce 


Alternative will not reduce 


Alternative will not reduce 


Alternative will not reduce 


toxicity, mobility or volume 


toxicity, mobility, or volume of 


toxicity, mobility, or volume of 


toxicity, mobility, or volume of 


of waste. 


waste. 


waste. 


waste. 
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Table 12a 

Comparative Analysis of Remedial Alternatives 

California Highway Patrol Pistol Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


5) Short-term effectiveness 








Alternative is not 


Alternative is not anticipated to 


Alternative poses less short-term 


Alternative will be protective 


anticipated to result in 


result in short -term risks lo park 


human health exposures for 


of short-term human hcallh 


short -term risks to park 


visitors or park maintenance 


workers and visitors than 


exposures for visitors. Normal 


visitors or park 


workers. 


excavation as soil will be largely 


construction practices and 


maintenance workers. 




undisturbed. 


OSHA standards will be 
employed to protect remedial 
construction workers. 


6) Implemen lability 








The no action alternative 


Alternative is implcmcnlablc but 


Alternative may not be 


Alternative is implcmcntablc. 


is implcmcntablc. 


it requires long term 


implcmcntablc. Part of the CHP 


Some construction and design 




maintenance and monitoring. 


Pistol Range is already capped 


efforts will be needed to 






with asphalt. This pre-existing 


remove the contaminated soil 






cap could be maintained. 


from the historical battery at 






Capping the impacted soil on top 


CHP. 






of the historic ballcry will be 








difficult lo implement without 








damaging the historic structure. 




7) Cos! $0 


$201,000 
(both CHP and BAPR) 


$364,000 


$240,000 
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Table 12a 

Comparative Analysis of Remedial Alternatives 

California Highway Patrol Pistol Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


MODIFYING CRITERIA 




8) State acceptance 








The Stale of California 


It is unlikely that RWQCB and 


It is expected that RWQCB and 


It is expected that RWQCB 


Regional Water Quality 
Control Board (RWQCB) 

and Environmental 
Protection Agency, 


DTSC will accept this 
alternative. 


DTSC will consider this 
alternative to be acceptable 
provided a waiver can be 
obtained for unattainable 


and DTSC will consider this 
alternative to be acceptable. 


Department of Toxics 




ARARs. 




Substances Control 








(DTSC) is unlikely to 








accept the alternative. 








•J) Community acceptance 








The No Action 


RAB and members of the 


RAB may prefer excavation 


Alternative is likely to be 


Alternative is anticipated 


community may prefer 


and/or treatment of 


acceptable to the RAB and 


to be disfavored by 


excavation and/or treatment of 


contaminated soil. 


community since contaminated 


members of the 


contaminated soil to limit long- 




soil will be removed. 


Restoration Advisory 
Board (RAB)and the 


term required maintenance. 






community at targe. 
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Table 12a 

Comparative Analysis of Remedial Alternatives 

California Highway Patrol Pistol Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


ADDITIONAL CRITERIA 




California Health and Safety 








Code Criteria 








No aclion Alternative 


Alternative addresses some of 


Alternative addresses some of 


Alternative addresses the 


docs not address the 


the human health and 


the human health and safety as 


human health and safely as 


health and safety risks 


environmental risks posed by the 


well as ecological risks posed by 


well as ecological risks posed 


posed by the site, the 


site. 


contamination at the site and 


by contamination al the site or 


effect of contamination 




potential contaminant migration 


migration of contamination 


on future uses at the site 




from the site. 


from the site. This remedy 


and the potential for 






provides a cost effective 


migration of 






remedial alternative for this 


contamination from the 






site. This alternative will 


site from wind and rain 






include some land disposal of 


erosion. 






excavated soil. The potential 
future threat to surface water 
will be eliminated by moving 
contaminated soil from an 
uncontrolled site to a licensed 
landfill. 
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Table 12a 

Comparative Analysis of Remedial Alternatives 

California Highway Patrol Pistol Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


SUMMARY OF EVALUATION 








CRITERIA 








Alternative is Not 


Alternative is Not 


Alternative is Not 


Alternative is Recommended 


Recommended. COC 


Recommended 


Recommended. Alternative is 


as the Preferred Remedy. 


concentrations in soil arc greater 
than applicable cleanup levels 
and may pose unacceptable 
risks lo human health and 
environment. 


Although the alternative is the 
least in cost, it may not be 
protective of human health and 
environment, depending on 
future land use as documented in 


likely to be protective of human 
health and the environment and 
acceptable to RWQCB and 
DTSC. This alternative will 
require land use controls, long- 


This alternative would provide 
a permanent solution by 
removing COCs from soil and 
is less expensive than capping 
with institutional controls. 




the PTMP and GMPA. Since 
contaminated soil is not removed 
from the site it is unlikely that 


term monitoring and 
maintenance of the cover to 
protect potential receptors from 






RWQCB and DTSC will accept 
this alternative. 


exposure to COC s. 
Implementation of caps will be 
difficult due to current land use 
and the historic battery. 
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Table 12b 

Comparative Analysis of Remedial Alternatives 

Barnard Avenue Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


No Action for Soil 


Institutional Controls (e.g. 


Capping Soil with Permeable 


Soil Excavation, Off-Site 




Land Use Controls) 


Cover 


Disposal 


Objective 








The objective of this 


The objective of this alternative 


The objective of this alternative 


The objective of this alternative 


alternative is to provide 


is to prevent exposure to COCs 


would be to maintain existing 


would be to remove fill and 


no additional control or 


in soil by designing non- 


asphalt over the impacted areas 


shallow soil contamination and 


protection to human 


engineering measures such as 


at BAPR and place permeable 


dispose of waste materials as 


health or the environment 


land use restrictive covenants. 


caps over uncovered soil to 


appropriate. Some soil 


for contamination that 


casements and zoning 


isolate the contamination front 


treatment may be required prior 


exists in the soil at the 


ordinances. 


human exposure. Institutional 


to disposal. Land use controls 


Barnard Avenue 




controls will be required. 


will be required for areas that 


Protected Range (BAPR). 






arc currently inaccessible until 
building demolition and 
removal and disposal of 
contaminated soil arc 
implemented. 


THRESHOLD CRITERIA 




1) Overall protection of human 








health and the environment 








Alternative is not 


Alternative is not anticipated to 


Alternative is protective of 


Alternative is protective of 


anticipated to provide an 


provide an acceptable level of 


human health and the 


human health and the 


acceptable level of 


protection to human health and 


environment. Exposure to 


environment. Fill and shallow 


protection to human 
health and the 


the environment. 


contamination is prevented. 


soil contamination is removed. 






thereby eliminating potential 


environment. 






human and ecological 
exposures. 
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Table 12b 

Comparative Analysis of Remedial Alternatives 

Barnard Avenue Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


2) Compliance with ARARs 








Alternative is not 
anticipated to comply 
with ARARs. 


Alternative is not anticipated to 
comply with ARARs. 


Alternative may not comply with 
ARARs. 


Alternative is anticipated to 
comply with ARARs, 


BALANCING CRITERIA 




3) Long-term effectiveness and 








permanence 








Alternative will not provide 


Alternative will not provide 


Alternative is expected to 


Alternative has long-term 


long-term protection against 


long-term protection against 


provide long-term effectiveness 


effectiveness and permanence. 


human or environmental 


human or environmental 


to human health and the 


Contaminated soil is removed. 


exposures to contaminants 


exposures to contaminants of 


environment if caps arc 


thereby preventing worker and 


of concern (COCs). 


concern (COCs). 


maintained and land use controls 


visitor exposures and impacts to 






imposed. 


environment. 


4) Reduction of Toxicity, 








Mobility, or Volume (TMV) 








through treatment 








Alternative will not reduce 


Alternative will not reduce 


Alternative will not reduce 


Alternative will not reduce 


toxicity, mobility or volume 


toxicity, mobility or volume of 


toxicity, mobility, or volume of 


toxicity, mobility, or volume of 


of waste. 


waste. 


waste. 


waste. 
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Table 12b 

Comparative Analysis of Remedial Alternatives 

Barnard Avenue Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


5) 


Short-term effectiveness 










Alternative is not 


Alternative is not anticipated to 


Alternative posses less short- 


Alternative will be protective of 




anticipated to result in 


result in short-term risks to park 


term human health exposures for 


short-term human health 




short -term risks lo park 


visitors or park maintenance 


workers and visitors than 


exposures for visitors. Normal 




visitors or park 


workers. 


excavation as soil will be largely 


construction practices and 




maintenance workers. 




undisturbed. 


OSHA standards will be 
employed to protect remedial 
construction workers. 


6) 


Implementability 










The no action alternative 


Alternative is implementable but 


Alternative may be 


Alternative is implementable. 




is implementable. 


it requires long term 


implementable. Part of the 


Remedial excavation plans 






maintenance and monitoring. 


BAPR is already capped with 


would need to consider the 






Institutional controls at BAPR 


asphalt, concrete and Buildings 


removal of contaminated soil, if 






must accommodate for the 


808 and 809. This pre-existing 


present, from beneath Building 






removal of Buildings 808 and 


cap could be maintained; 


808 and 809 and surrounding 






809. The Presidio Trust has this 


however. Building 808 and 809 


parking areas. Thiscouldnot 






tentatively scheduled in 15 


arc scheduled to be removed in 


occur until the buildings arc 






years. 


the future. Institutional controls 
must accommodate for this land 
use change. 


demolished. 


7) 


Cost SO 


S20 1,000 
(both CHP and BAPR) 


S3 19,000 


S2 44,000 
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Table 12b 

Comparative Analysis of Remedial Alternatives 

Barnard Avenue Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


MODIFYING CRITERIA 




8) State acceptance 








The State of California 


It is unlikely that RWQCB and 


It is expected that RWQCB and 


It is expected that RWQCB and 


Regional Water Quality 


DTSC will accept this 


DTSC will consider this 


DTSC will consider this 


Control Board (RWQCB > 


alternative. 


alternative to be acceptable. 


alternative to be acceptable. 


and Environmental 








Protection Agency, 








Department of Toxics 








Substances Control 








(DTSC) is unlikely to 








accept the alternative. 








9) Community acceptance 








The No Action 


RAB and members of the 


RAB may prefer excavation 


Alternative is likely to be 


Alternative is anticipated 


community may prefer 


and/or treatment of 


acceptable to the RAB and 


to be disfavored by 


excavation and/or treatment of 


contaminated soil. 


community since contaminated 


members of the 


contaminated soil to limit long 




soil will be removed. 


Restoration Advisory 


term required maintenance. 






Board (RAB) and the 








community at large. 
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Table 12b 

Comparative Analysis of Remedial Alternatives 

Barnard Avenue Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 


Alternative 4 


ADDITIONAL CRITERIA 




California Health and Safety 








Code Criteria 








No action Alternative 


Alternative addresses some of 


Alternative addresses some of 


Alternative addresses the 


does not address the 


the human health and 


the human health and safety as 


human health and safety as well 


health and safely risks 


environmental risks posed by the 


well as ecological risks posed by 


as ecological risks posed by 


posed by the site, the 


site. 


contamination at the site and 


contamination at the site or 


effect of contamination 




potential contaminant migration 


migration of contamination 


on future uses at the site 




from the site. 


from the site. This remedy 


and the potential for 






provides a cost effective 


migration of 






remedial alternative for this 


contamination from the 






site. This alternative will 


site from wind and rain 






include some land disposal of 


erosion. 






excavated soil. The potential 
future threat to environment 
from wind and rainwater 
erosion will be eliminated by 
moving contaminated soil from 
an uncontrolled site to a 
licensed landfill. 
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Table 12b 

Comparative Analysis of Remedial Alternatives 

Barnard Avenue Protected Range 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Alternative 1 


Alternative 2 


Alternative 3 Alternative 4 


SUMMARY OF EVALUATION 

CRITERIA 




Alternative is Not 
Recommended. COC 
concentrations in soil arc greater 
than applicable cleanup levels 
and may pose unacceptable 
risks to human health and 
environment. 


Alternative is Not 
Recommended 
Although the alternative is the 
least in cost, it may not be 
protective of human health and 
environment, depending on 
future land use as documented in 
the PTMP and GMPA. Since 
contaminated soil is not removed 
from the site it is unlikely that 
RWQCB and DTSC will accept 
this alternative. 


Alternative is Not 
Recommended. 

Alternative is likely to be 
protective of human health and 
the environment and acceptable 
to RWQCB and DTSC. This 
alternative will require land use 
controls, long-term monitoring 
and maintenance of the cover to 
protect potential receptors from 
exposure to COCs. Land use 
controls must accommodate for 
the future removal of Buildings 
808 and 809. 


Alternative is Recommended 
as the Preferred Remedy. 

This alternative would provide 
a permanent solution by 
removing COCs from the site 
and is less expensive than 
capping with land use controls. 
Soil excavation will occur in 
two phases. The firs) phase will 
cover currently accessible areas. 
The second phase will occur 
following the period of land use 
controls and demolition of 
Buildings 808 and 809. 
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Tabic 13 

Summary of Preferred Alternatives and 1 sttmatcd Present Worth Costs 

SmaD Arms Firing Ranges 

Presidio of San Francisco, California 



Slle 




Alternative 




Capital 
Cost' 


Annual 
OAM Cost* 


Maintenance 
Period' 
(years) 


Interest 

Rate 

(APR 1 ) 




Total Cos! 
(NPV e ) 


All Still Remedial Units 


II 


No Action 


s 


— 


% — 


— 


3.59b 


S 


— 




2) 


Land Use Controls 


s 


15.100 


S 10.100 


30 


3.5% 


$ 


201,000 


California Highway Patrol 


3) 


Capping 


s 


154.000 


S 11.400 


30 


}.5'i 


s 


364.000 




4) 


Soil Excavation with Off-site 
Disposal and Recycling 


5 


M0 .001! 


s — 


— 


3.5% 


s 


240,000 


Itarnard Avenue Protected 


3) 


Capping 


s 


133.000 


i io.ioo 


30 


3.5% 


s 


319,000 


Range 






















4) 


Soil Excavation with Off-site 
Disposal and Recycling 


5 


244-000 


s — 


— 


3.5% 


$ 


244,000 


Combined Estimated Cost of Preferred Alternatives (Alternative 4 for 


California 


Highway Patrol i 


nd for Barnard 




$ 


484.000 


Avenue Protcclcd Range) 





















Notes 

" Detailed cost estimates for capital and annual costs arc presented in Appendix C. Tables C- 1 through C-6. 

The 30-year monitoring period is per OS WER guidance (EPA. 2000b). 
' The 3.5** interest rate is per OS WER guidance (EPA. 2000b) and Federal guidelines (EPA. 2000a). 
' APR = Annual Percentage Rate 

NPV = Net Present Value 
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Soil Boring (COC Concentrations Below 
Cleanup Lewis) 

One or more COCs in samples from this 
location exceeded a cleanup level, hut 
further action is not warranted. 

Firing Range Boundary from 
Montgomery Watson 1997 SI 

Creek 

Presidio Base Map 

Presidio Boundary 

Topographic Contours 
(Contour Interval : 10 ft) 

trench 
Soil Bcrm 
I'armer Building 
Building and Number 



[Depth in feetl 
-F 



LCBSB36 [0.3] [1] [1J-OU- —Duplicate Sample 
Zinc 94 70 33 



Values in pink arc 
above cleanup lewis. 



Note*: 
RctdtMCponcdinminigram*/kMogram{mji/kg). 

COC -Contaminant of Concern 

Ba sc map was pr ovi ded by the P i e a di o Ti i*t i n June 2003 . 

Horizontal Datum: NAD27, CA State Plane Coordinates. Zone 3. feet 
Vertical Datum: North Amcr Kan Vertical Datum, NAVDSS (topograph)) 
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CONTAMINANTS OF CONCERN 



Treadvwell&Rolto 
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P.O. Box 29052 

San Francisco, CA 

94129-0052 

415/551-5300 

fax 415/561-5315 

November 2004 
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LEGEND 




*** 



Soil Boring (COC Concentrations Below 
Cleanup Lewis) 

One or more COCs in samples from this 
location exceeded a cleanup level, bul 
further action is not warranted. 

Firing Range Boundary from 
Montgomery Watson 1997 SI 

Creek 

Presidio Base Map 

Presidio Boundary 

Topographic Contours 
(Contour Interval : 10 ft) 

Approximate boundary of sand placement 
and recontouring far Lobos Creek native 
plant restoration (NPS, 1 998). This area 
contains special status plants. 

Building and Number 



[Depth in feet] 



alucs in pink ore 
above cleanup levels. 



RctdtMcponedinminigram*;kilogram{mg/k(gk. 

COC -Contaminant of Concern 

Base map was provided bythc Presidio Trust in June 2003. 

Horizontal Damn: KAD27, CA State Plane Coordinates. Zone 3, feet 
Vertical Datum: North America Vertical Datum, NAVD88 (topography) 

LOBOS CREEK PROTECTED RANGE 
CONTAMINANTS OF CONCERN 



TreacrweU&Rollo 



Presidio Trust 

3d Graham Street 

P.O. Box 29052 

San Francisco, CA 

94129-0052 

415/561-5300 

fax 415'561-5315 

November 2004 
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Soil Cleanup Levels (mg/kg) 




Zinc 


jD 












*& 



LEGEND 



% Sail Boring (COC Cancailrjlions Below 

Cleanup Levels) 

One or more COCs in samples from ihis 

location exceeded a cleanup level, but 
further action is not warranted. 

~ ~ — Firing Range Boundar>' from 
Monlgomcry Walson 1997 S! 



Fence Bound ary 
Presidio Base Map 



— J"J — Topographic Contours 
(Contour Interval: Hi Mi 



Former Above Ground Storage lank 

Sensitive Habitat 
(NPS,20Ula) 



Building and Number 



I Depth in fccll 
^ 



MGBSB04 [1] [1.5J-DU- — Duplicate Sample 
Data Qualifiers 



Zinc 



63 34 J- 



Valucs in pink are 
above cleanup lewis. 

Notes: 

* Bedrock cncou»tcicdat<>to9 inches below surface, no toil sample 
collected oi onlyOJ-foot sample coDcetctL 

Results i cportcd in iiiilligian»/kilogiam{i!ig; , kg). 

COC - Contaminant of Concern 

Base mapwas provided by the Presidio Tiust in Junc2(X>3. 

Horizontal Datum: NAD 27, CA State Plane Coordinates, Zone 3, feet 
Vertical Datum: North American Vertical Datum, NAVD8S (topography) 



MACHINE GUN BUTT 
CONTAMINANTS OF CONCERN 
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LEGEND 

9 Sail Boring (COC Cancenlralions Bdow 

Cleanup Levels! 

% One or mure COCs in samples from ihis 

location exceeded a cleanup level and 
further action is warranted. 

A Builds and or Shell Casings Present 

— — — Firing Range Boundary from 
Mo nig omer>' Watson 1997 S! 

Presidio Base Map 



— 90 — Topographic Contours 
(Contour Interval : 10 A) 



□ 



Battery Portions 
Used as Backstop 

Gun Battery Hast 
Pavement 

Building 

(Depth in feet) 





^^ -~~ , c 


\ 






CHPSB07 


[1] [Z] 


[3] 


[3)-DU 




Antimony 


29 J- 2.9 J- 


<2.8 UJ 


<2.7 UJ 




Copper 


58 14 


9.8 


5.6 




Lead 


6,000 470 


269 


74 




Zinc 


67 J- 28 J- 


23 J- 


16 J- 





Duplicalc Sample 



/alucs in pink arc 
abovecleanup lewis. 



Data Qualifiers 



Notes: 

* Subsurface obrfmction cncountcictiat 10 inches below surface, 
no soil sample collected 

Results reported in rrilli&ami.' , kilogiam{mg;lg). 

COC - Contaminant of Concern 

Base map was provided by the Prciidio Trust in June 2003. 

Horizontal Datum: NAD 27, CA State Plane Coordinate*. Zone 3, feet 
Vertical Datum: North American Vertical Datum, NAVD88 (topography) 



CALIFORNIA HIGHWAY PATROL 

PISTOL RANGE 
CONTAMINANTS OF CONCERN 
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LEGEND 

• Soil Baring (COC Concentrations Ik-low 

Cleanup Levels) 

4 One or more COCs in samples from this 

location exceeded a cleanup level and 
further action is wan-anted. 

H DAECPT102 Trust CPT Location 

© DAE PZ102 Trust Piezometer 

'. DAEGW1M Trust Crroundwatcr Monitoring Well 

ADAESG1D2 Trust Soil Gas Probe 

— — — Firing Range Boundary from 1909 Map 

frum NPS GGNKA Archives 



Picsidio Base Map 

Topographic Contours 
(Contour Interval : 10 (11 

Landfill I. Boundary from Dratl Landfill E 
Field Sampling P.eport(BKI & Colder, 20031. 

Sensitive Habitat (NPS, 200 la) 



-!• • 






a" 



Building and Number 



[Depth in fedl 



Duplicate Sample 



BAPSB02 [3] [3]-DU [5.5] 

2nc 81 J- 73 J- 14 J- 



Valucs in pink arc 
above cleanup levels. 



Data Qualifiers 



Notes: 

Results reported in mi II i £iams.*lc i I ogram | Rl^'lg). 

COC - Contaminant of Concern 

Firing range effects beneath the landfill were investigated as part of the 
2002 Landfill I; investigation, and flic results will be reported in the Dun 
Landfill I- Field Sampling Report (EKI & Colder, 2003). 

Base map was providcdbyihc Picsidio Trust in Juie 2003. 

Horiamtal Datum: NAD 27. r A State Plane Coordinates, Zone 3, feet 
Vertical Datum: North American Vertical Datum. NA VD88 (topography) 



BARNARD AVENUE 

PROTECTED RANGE 

CONTAMINANTS OF CONCERN 
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Presidio Trust 
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P.O. Box 29052 
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94129-0052 

415/561-5300 

fax 415/561-5315 
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FIGURE 6 




LEGEND 

* Soil Boring (COC Concentrations Below 

Clcanup Levels 1 

9 One or marc COCs in samples from this 

location exceeded a cleanup level and 
further action is warranted. 

A Uullcls and bt Shell Casings Presort 

B [0.3,1] Proposed Prc-Capping 

Sampling Location [Depth in feet) 

CHP1 llxeavalion Area and 

664 sq. ft. Associated Square K)olagc(AppendixC, TableC-B) 

......... Lstimalcd lixtcnt of Cap or Excavation 

~ ~ ~ Firing Kangc Boundary from 
Montgomery Watson 1997 SI 



Presidio Base Map 

— so — Topographic Contours 
(Contour brtcrval : 10 111 



Battery Portions 
Used as Backstop 

Gun Battery Last 
Pa vermin I 



Building 



Notes: 

* Subsurface obrtiuction cneounteicdat lOinchc* below surface, 
iw soil iamplc collected 

Kciuhsicportcd in milUgrami.'Vilograjn(mg;'k£). 

COC - Contaminant of Concern 

Base mapwa* providedby the Presidio Trust bi June 2003. 

Horizontal Daluni: NAD27.CA State Plane Cooidinatci, /one.<, feet 
Vertkal Datum: North American Vertical Datum.NAVDSS ilopogiaphyl 



CALIFORNIA HIGHWAY PATROL 
PISTOL RANGE 
SOIL IMPACTS 
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• 



B [1.3.6] 



Soil Boring (COC Concentrations Below 
Clcanup Level 1 1 

One ormorcCOCs in samples inim iliis 
bcaliun exceeded a cleanup level and 
further action is warranted. 

fto posed Prc-Capping 
Sampling Location [Depth in lees] 



KDAECPT102 Trust CKT Location 



'•: DAEPZ102 
'- DAEGW104 
ADAESG102 

BAP1 
4845 sq.ft. 






■■ 



Trust Piezometer 

Trust Groundwater Monitoring Well 

Trust Soil Gal Probe 

Excavation Area and 

Associated Square Footage (Appendix C, Table C-8) 

Estimated Extent of Capping or Excavation 

I'iring Range Boundar>' from 1 909 Map 
from NPS GGNRA Archives 

Presidio Uasc Map 

Topographic Contours 
(Contour Interval : 10 ill 

Landfill E Boundary from llrati Landfill E 
Held Sampling Report (EKI & Colder, 2003). 

Sensitive Habitat (NPS, 200 la) 
Building and Number 



Notts: 

Keailti reported in milligiams ; kik>gram fmgVg). 

COC - Contaminant of Concern 

fb big range effect* beneath the landfill were bivcstigatcdaspartofthc 
2002 Landfill b investigation, and the results will be reported bi the Diaft 
Landfill E Field Sampling Report (EKI & Goldcr. 2003). 

Base map was provided by the Presidio Trust in June 2003. 

Horizontal Datum: NAD 27. CA State Plane Coordinate*, Zone 3, feet 
Vertical Datum: North American Vertical Datum, NAVD8S (topography) 



BARNARD AVENUE 

PROTECTED RANGE 

SOIL IMPACTS 



Tteadwell&RotIo 




Presidio Trust 

3d Graham Street 

P.O. Box 29052 

San Francisco, CA 

94129-0052 

415/561-5300 

fax 415/561-5315 

November 2004 

FIGURE 8 



APPENDIX A 

Responsiveness Summary 
(To be Included in Final Report) 



APPENDIX B 
RI Metals Results 



Tabic ]:- 1 

Summary of Metals Results In Soil 

1 nil..-, i i .i l. Target Hull 

Small Arms Firing Ranges 

Presidio of San Francisco. California 
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2 


h 
G 

(mg/kg) 


E 
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£ 

(mg/kg) 


V 

a 

3 

» 

<mg/kg) 


(mg/kg) 




Analytical 

Method 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6020 


SW6010/ 
60 20 


SW6010/ 
6020 


SVV60I0/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6020 


Cleanup Level 


NE 


5 


5.9 


320 


10 


1.7 


120 


20 


43 


NE 


100 


NE 


NE 


70 


0.75 


2 


1 


92 


OO 


Sample Name 


Sample 
Dale 


Sample Depth 
(fed) 








































XBSB0I[0.3| 


07/31/03 


0.3 


3.300 


< 2.7 UJ 

< 2.8 UJ 


1.7 


16 J- 


0.16 


~~ 036" 


2i i- 


3.7 J- 


3.2 J- 


6.600 


2.8 J- 


1.600 


97 


19 J- 


<0.23 UJ 


<0.23 


<0.23 UJ 


16 J- 


14 J- 


LCB5B0I[I| 


07/31/03 


1 


3.600 


1.4 


25 J- 


0.17 


0.95 


23 J- 


3.9 J- 


4.4 J- 


1.400 


8.4 J- 


1.600 


120 


18 J- 


<0.23 UJ 


<0.23 


<0.23 UJ 


18 J- 


17 J- 


XBSB02[l| 
DUP072403D 


07/24/115 
07/24/03 


1 
1.5 


NA 
NA 


- 3 

< 2.7 UJ 


NA 
NA 


2i' 
2 3 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


3.6 

4.7 I 


NA 
NA 


3.2 
2.5 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


1') 
20 J- 


XBSB02[2.5| 


07/24/03 


2.5 


NA 


---. 2.9 


NA 


20 


NA 


NA 


NA 


NA 


5.3 


NA 


2.2 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


22 


LCBSB03[1] 


07/24/03 


i 


NA 


< 2.7 UJ 


NA 


6*3 


NA 


NA 


NA 


NA 


6.2 J 


NA 


4.3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 J- 


1XBSB03[2.5[ 


07/24/03 


2.5 


NA 


< 2.s r.i 


NA 


38 


NA 


NA 


NA 


NA 


8.9 J 


NA 


2.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


23 J- 


LCBSBO4[0.3| 


07/31/03 


0.3 


NA 


•:. 3.4 r.i 


NA 


21 


NA 


NA 


NA 


NA 


7.6 


NA 


2-» 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


37 


XBSB04[I| 


07/31/i!5 


1 


NA 


-:. 3.1 UJ 


NA 


1') 


NA 


NA 


NA 


NA 


5.3 


NA 


64 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


24 


LCBSBO5[0.3| 


07/24/03 


0.3 


NA 


<2.9 


NA 


44 


NA 


NA 


NA 


NA 


11 


NA 


13 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


35 


LCBSB05[I| 


07/24/03 


1 


NA 


-:. 3.1 


NA 


26 


NA 


NA 


NA 


NA 


4.-' 


NA 


S.5 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 


LCBSB06[I| 


07/24/03 


1 


NA 


< 2.9 UJ 


NA 


31 


NA 


NA 


NA 


NA 


6.2 J 


NA 


1.5 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 J- 


1XBSB06[2J 


m,/24/::5 


2 


NA 


< 2.8 UJ 


NA 


30 


NA 


NA 


NA 


NA 


5.6 I 


NA 


4.9 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 J- 


LCBSB07[I] 


07/24/03 


f 


4.100 


<2.7 


1.8 


30 


<0.09 


0.S5 


27 


4.7 


6.7 


7.800 


5.1 


1.800 


180 


21 


<0.22 


<0.22 


<0.22 


19 


24 


LCBSB07[2| 


07/24/03 


2 


NA 


-:. 2.6 


NA 


28 


NA 


NA 


NA 


NA 


6.8 


NA 


3.8 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 


1XBSB08|0.3| 


07/24/03 


0.3 


NA 


---. 2.7 


NA 


IS 


NA 


NA 


NA 


NA 


4.7 


NA 


22 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


27 


XBSB08[I| 


07/24/: i: i 


1 


NA 


---. 2.9 


NA 


13 


NA 


NA 


NA 


NA 


3.8 


NA 


2 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


1XBSB09[0.3| 


07/31/03 


0.3 


NA 


< 3 UJ 


NA 


40 


NA 


NA 


NA 


NA 


11 


NA 


23 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


28 


LCBSB09[I| 


07/31/03 


1 


NA 


--. 2.7 r.i 


NA 


2" 


NA 


NA 


NA 


NA 


4.3 


NA 


5.6 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


LCBSBI0[0.5I 


07/24/03 


0.5 


NA 


<2.8 


NA 


16 


NA 


NA 


NA 


NA 


3.7 


NA 


3.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 


XB5BI0|I.5| 


07/24,1).! 


1.5 


NA 


<3 


NA 


32 


NA 


NA 


NA 


NA 


8.2 


NA 


6... 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


24 


LCBSB1I[0.3| 


07/24/03 


0.3 


NA 


<2.9 


NA 


15 


NA 


NA 


NA 


NA 


3.2 


NA 


3.7 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


LCBSBII|I| 


07/24/03 


1 


NA 


< 2.'' 


NA 


IS 


NA 


NA 


NA 


NA 


4.-) 


NA 


18 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


5 5 


1XBSBI2|0.3| 


07/31/03 


0.3 


NA 


--. 2.7 UJ 


NA 


14 


NA 


NA 


NA 


NA 


3.3 


NA 


6.2 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 


XBSBI2[I| 


h7/51/!!5 


1 


NA 


-:. 2.6 UJ 


NA 


12 


NA 


NA 


NA 


NA 


2.8 


NA 


5.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


LCBSB13[0.3| 


07/24/03 


0.3 


NA 


<2.5 


NA 


12 


NA 


NA 


NA 


NA 


2.6 


NA 


0.74 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 


1XBSBI3|I| 


07/24/03 


1 


NA 


-- 2.7 


NA 


14 


NA 


NA 


NA 


NA 


3.5 


NA 


4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


LCB5BI4|0.3| 


07/24/03 


0.3 


NA 


<2.3 


NA 


2 3 


NA 


NA 


NA 


NA 


4.-' 


NA 


5.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


XBSBI4[I| 


07/24/0 3 


1 


NA 


<3.6 


NA 


8.5 


NA 


NA 


NA 


NA 


2.4 


NA 


3.7 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


LCBSB1S[1] 


07/24/03 


i 


NA 


<2.9 


NA 


16 


NA 


NA 


NA 


NA 


3.3 


NA 


4.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


XB5BI5|2| 

DUP07240 3C 


07/24/O.1 
07/24/03 


2 

2.5 


NA 
NA 


< 3.2 

-:. 3.1 


NA 
NA 


2 3 
14 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


5.6 

3.3 


NA 
NA 


5.7 
1.9 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


22 
17 


LCBSBI6[0.3| 


07/24/115 


D.3 


NA 


< 2.8 


NA 


16 


NA 


NA 


NA 


NA 


3 


NA 


5.8 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


23 


LCB5BI6|I| 


07/24/03 


1 


NA 


<2.6 


NA 


15 


NA 


NA 


NA 


NA 


3.3 


NA 


3.8 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


IS 


LCBSB!7[0.31 


07/31/03 


0.3 


NA 


< 2.S UJ 


NA 


17 


NA 


NA 


NA 


NA 


4.-' 


NA 


21 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 


LCB5BI7|I| 


07/31/03 


1 


NA 


< 2.8 UJ 


NA 


12 


NA 


NA 


NA 


NA 


3.3 


NA 


7.6 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


22 


XBSBIS[I| 
DUP073O03E 


H,/5'l/i!5 
07/30/03 


1 

0.5 


NA 
NA 


< 2.9 UJ 

-:. 3 UJ 


NA 
NA 


12 
II 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


3.2 
3.6 


NA 
NA 


28 1+ 

23 J+ 


NA 
NA 


NA 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


16 
16 


1XB5BI8(2| 


07/30/03 


2 


3.500 


< 2.3 UJ 


1.9 


II 


0.25 


0.64 


23 


3.1 


1.9 


6.600 


6.1 


1.400 J- 


83 J- 


16 


<0.19 


< 0.19 


<0.I9 


16 


II 


LCBSBI9(I| 


07/24/03 


1 


NA 


--. 13 UJ 


NA 


8.4 


NA 


NA 


NA 


NA 


3.1 1+ 


NA 


8.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


XBSB19[2| 


07/24/03 


2 


NA 


< 2.8 UJ 


NA 


7.2 


NA 


NA 


NA 


NA 


1.9 J+ 


NA 


0.51 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


9.8 
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Tabic ]:- 1 

Summary of Metals Results In Soil 

1 nil..-, i i .i l. Target Hull 

Small Arms Firing Ranges 

Presidio of San Francisco. California 
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60 20 


SW6010/ 
6020 
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6020 
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6020 


SW6010/ 
6020 


Cleanup Level 


NE 
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5.9 


320 


10 


1.7 


120 
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43 


NE 


100 


NE 


NE 


70 
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92 


00 


Sample Name 


Sample 
Dale 


Sample Depth 
(feet) 








































XBSB20[I| 


07/30/03 


1 


NA 


< 3 UJ 


NA 


13 


NA 


NA 


NA 


NA 


3.8 


NA 


23 J+ 
19 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 


DUP073003D 


07/30/03 


0.5 


NA 


< 2.7 UJ 


NA 


II 


NA 


NA 


NA 


NA 


3.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


LCBSB20[2||MSD1 


07/30/03 


2 


NA 


< 2.3 UJ 


NA 


9.8 


NA 


NA 


NA 


NA 


2.7 


NA 


14 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 


XBSB2I[II 
DUP072403A 


07/24/0 3 
07/24/03 


1 
1.5 


NA 
NA 


< 2.8 UJ 

< 2.7 UJ 


NA 
NA 


14 

15 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


3.2 J+ 
5.2 J+ 


NA 
NA 


5.9 
27 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


17 
IS 


LCB5B2I[2| 


07/24/03 


2 


NA 


< 2.9 UJ 


NA 


13 


NA 


NA 


NA 


NA 


4.3 J+ 


NA 


20 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


LCB5B22|I| 


07/31/03 


1 


NA 


< 3.1 UJ 


NA 


14 


NA 


NA 


NA 


NA 


6.7 


NA 


2K 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


LCBSB22[2| 


07/31/0.1 


2 


NA 


-:. 2.6 UJ 


NA 


10 


NA 


NA 


NA 


NA 


3.8 


NA 


17 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


XBSB23[I| 


07/24/0.1 


1 


NA 


< 2.7 UJ 


NA 


12 


NA 


NA 


NA 


NA 


3.5 


NA 


0.71 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 J+ 


LCBSB23I2I 


07/24/03 


2 


NA 


< 2.8 UJ 


NA 


12 


NA 


NA 


NA 


NA 


1.9 


NA 


0.26 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 J+ 


XBSB24[l| 
DUP072403B 


07/24/0.1 
07/24/0.1 


1 

1.5 


NA 
NA 


<2.7 UJ 
< 3.5 UJ 


NA 
NA 


1 10 
21 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


5o 
3.1 


NA 
NA 


6.2 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 
NA 


NA 
NA 


17 J+ 

I '( J+ 


XBSB24[2.5| 


07/24/O.1 


2.5 


NA 


< 2.7 UJ 


NA 


13 


NA 


NA 


NA 


NA 


2.2 


NA 


0.23 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 J+ 


LCBSB25[II 


07/31/03 


i 


NA 


< 3 UJ 


NA 


17 


NA 


NA 


NA 


NA 


4.9 


NA 


34 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 J- 


LCBSB25[2[ 


07/31/03 


2 


NA 


< 2.9 UJ 


NA 


19 


NA 


NA 


NA 


NA 


6.5 


NA 


49 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


27 J- 


LCB5B26[I||MSD] 


07/31/0.1 


1 


NA 


--. 2.9 UJ 


NA 


12 


NA 


NA 


NA 


NA 


3.6 


NA 


5.8 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 J- 


LCB5B26f2| 

DUP073I03C 


07/31/0.1 

07/31/1!! 


2 

2.5 


NA 
NA 


•:. 2.4 UJ 
< 2.9 UJ 


NA 
NA 


12 

10 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


2.3 
2.1 


NA 
NA 


2! 
1.9 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


13 J- 

12 J- 


1XBSB27[0.3| 


07/24/03 


0..1 


NA 


--. 2.7 UJ 


NA 


10 


NA 


NA 


NA 


NA 


2.2 


NA 


0.62 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 1+ 


LCBSB27[I1 


07/24/03 


1 


3.400 


< 2.8 UJ 


2.4 


9.5 


0.14 


0.81 


23 


3.9 


2.2 


7.100 


0.56 


1.800 


93 


21 


<0.23 


--■1.23 


< 0.23 


16 


12 J+ 


XBSB28[0.3I 


07/24/03 


0.3 


NA 


< 3 UJ 


NA 


9 


NA 


NA 


NA 


NA 


2.3 


NA 


2.7 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 J+ 


LCBSB28[1] 


07/24/03 


1 


NA 


< 2.8 UJ 


NA 


10 


NA 


NA 


NA 


NA 


2.2 


NA 


0.76 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 J+ 


1XBSB29[0.3| 


07/24/03 


0.3 


NA 


< 3 UJ 


NA 


8.4 


NA 


NA 


NA 


NA 


2.3 


NA 


2.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 1+ 


1XB5B29[I| 


07/24/03 


1 


NA 


-:. 2.9 Vi 


NA 


7.7 


NA 


NA 


NA 


NA 


2.5 


NA 


0.69 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 J+ 


XBSB30[0.3I 


It7/.11.'!.1 


(!.! 


NA 


< 2.9 UJ 


NA 


29 


NA 


NA 


NA 


NA 


11 


NA 


S.5 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


18 J- 


LCBSB30[I1 
DUPO73I03B 


07/31/03 

07/.1I/!)! 


1 

1.5 


NA 

NA 


< 2.8 UJ 

•:. 2.6 UJ 


NA 
NA 


29 
17 


NA 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


9.3 

4.-' 


NA 
NA 


7.8 

3.7 


NA 
NA 


NA 

NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 

NA 


NA 
NA 


18 J- 

13 J- 


1XBSB3I[0.3| 


07/24/03 


!!..! 


NA 


■:. 2.9 i'.i 


NA 


12 


NA 


NA 


NA 


NA 


4.6 


NA 


26 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 J+ 


XBSB3l[l| 


07/24/!!.! 


1 


NA 


< 2.7 UJ 


NA 


15 


NA 


NA 


NA 


NA 


5 


NA 


27 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 J+ 


LCBSB32[0.3||MSD1 


07/24/03 


0.3 


4.100 


< 2.9 UJ 


2.7 


17 


< 0.097 


1.3 


30 


4.2 


5.6 


1 0.000 


33 


1.800 


130 


21 


0.69 


<0.24 


<0.24 


21 


55 J+ 


LCB5B32(I| 


07/24/03 


1 


NA 


< 2.6 UJ 


NA 


14 


NA 


NA 


NA 


NA 


2.1 


NA 


2.7 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


22 1+ 


LCB5B33(I| 


07/24/03 


1 


NA 


< :.-< vi 


NA 


40 


NA 


NA 


NA 


NA 


19 


NA 


9.S 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 J+ 


XBSB33|2| 


07/24/0.1 


2 


NA 


< 2.8 UJ 


NA 


74 


NA 


NA 


NA 


NA 


2* 


NA 


23 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


24 J+ 


LCBSB34[0.3| 


07/31/03 


0.3 


NA 


< 3 UJ 


NA 


15 


NA 


NA 


NA 


NA 


4.5 


NA 


20 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


26 J- 


LCB5B34fl| 


07/31/03 


1 


NA 


-:. 2.8 IM 


NA 


14 


NA 


NA 


NA 


NA 


4.1 


NA 


22 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


27 J- 


LCBSB3S|I| 


07/24/03 


1 


NA 


< 3 UJ 


NA 


17 


NA 


NA 


NA 


NA 


6.7 J+ 


NA 


21 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 


XBSB35|2| 


H../M/!!.! 


2 


NA 


< 2.9 UJ 


NA 


82 


NA 


NA 


NA 


NA 


34 


NA 


19 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


27 J+ 


LCBSB36[0.3| 


07/3 1/03 


0.3 


NA 


< 2.6 UJ 


NA 


23 


NA 


NA 


NA 


NA 


8.3 


NA 


38 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


»4 


XBSB36[I| 
DUP073I03A 


07/31/0.1 
07/31 /O.I 


1 

1.5 


NA 
NA 


■- 2.7 UJ 
•:. 2.6 r.i 


NA 
NA 


20 
14 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


6.7 
3.9 


NA 
NA 


25 J+ 
12 1+ 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


70 
33 


XBSB.17|0.3| 


07/24/0.1 


0.3 


NA 


< 2.7 UJ 


NA 


32 


NA 


NA 


NA 


NA 


15 


NA 


49 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


42 J+ 
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Analytical 

Method 


SW60I0/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
60 20 


SW6010/ 
6020 


SW6010/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6020 


Cleanup Level 


NE 


5 


5.9 


320 


10 


1.7 


120 


20 


43 


NE 


100 


NE 


NE 


70 


0.75 


2 


1 


92 


60 


Sample Name 


Sample 
Dale 


Sample Depth 
(fed) 








































LCBSB37[I| 


07/24/03 


1 


NA 


< 2.9 UJ 


NA 


17 


NA 


NA 


NA 


NA 


7.7 J+ 


NA 


44 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


50 


LCBSB38[0.3| 


07/31/03 


0.3 


3.500 


< 2.8 UJ 


1.6 


10 


0.26 


0.67 


22 


2.9 


22 


6.600 


7.9 


1.500 J- 


74 J- 


IS 


<0.23 


<0.23 


<0.23 


15 


31 


LCBSB38[I||MSD1 


07/3 1/03 


1 


4.IOO 


< 3.6 r.i 


1.9 


11 


0.32 


0.78 


26 


.1.5 


3.3 


7.300 


II 


1.800 J- 


74 I- 


19 


<0.3 


<0.3 


<0.3 


19 


.19 


LCBSB39[0.3| 


07/30/03 


0.3 


NA 


< 2.9 UJ 


NA 


14 


NA 


NA 


NA 


NA 


11 


NA 


38 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


.12 


LCBSB39[I||MSD1 


07/30/03 


1 


NA 


< 2.5 UJ 


NA 


13 


NA 


NA 


NA 


NA 


4.1 


NA 


34 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


34 


LCBSB4010.3| 


07/30/03 


0.3 


5.000 


<4.6 UJ 


2.2 


21 


0.45 


0.95 


36 


4.6 


21 


7.700 


44 


2.500 J- 


86 J- 


24 


<0.38 


0.72 


<0.3S 


32 


44 


LCBSB40[I| 


07/30/03 


1 


NA 


'.-4.1 r.i 


NA 


14 


NA 


NA 


NA 


NA 


11 


NA 


30 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


.16 


LCBSB4l[0.3| 


07/30/03 


0.3 


NA 


< 3.2 uj 


NA 


16 


NA 


NA 


NA 


NA 


5.5 


NA 


35 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


37 


LCBSB4I[I| 
DUPO73O03C 


07/30/03 
07/30/03 


1 
1.5 


NA 
NA 


•--. 2.4 r.i 
< 2.5 ''I 


NA 
NA 


14 
13 


NA 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


3.6 
3 


NA 
NA 


15 J+ 

7.-) J + 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 
NA 


NA 
NA 


45 
33 


LCBSB42[0.3| 


07/30/03 


0.3 


NA 


■:. 2.5 ri 


NA 


17 


NA 


NA 


NA 


NA 


4.5 


NA 


24 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


33 


LCBSB42[I| 


07/30/03 


I 


NA 


< 2.8 UJ 


NA 


14 


NA 


NA 


NA 


NA 


4.1 


NA 


23 J+ 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 



mg/kg - milligrams per kilogram 

Dup prefix indicates blind duplicate sample. 

MSD - Matrix spike duplicate 

MSD indicates to the laboratory which samples were to be used far the MSD quality control sample analyses. These arc not matrix spike results. 

NA - Not analyzed 

NE - Not established 

BOLD values indicate concentration exceeding cleanup levels. 

Cleanup levels were obtained from Table 7-2 of the Cleanup Levels Document (EK1. 2002). 

J+ - Data validation qualifier. "The analylc was positively identified: the associated numerical value is biased high due to a high surrogate recovery and should be considered an appmximatc concentration of the analytc in the sample." 

J- - Data validation qualifier. "The analytc was positively identified; the associated numerical values is biased low due to a low surrogate recovery and should be considered an approximate concentration of the analytc in the sample." 

UJ - Data validation qualifier. 'The analytc was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 

measure the analytc in the sample." 
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Method 


SW60II).' 
6020 


SW60I0.' 
6020 


SW60ID' 
(.020 


SW60I0/ 
6020 


SW60ID' 
6020 


SW60IOV 

6020 


SW60IO' 
6020 


SW60ID' 
6020 


SW60ID' 
6020 


swooitv 

6020 


H\V6t>|0.' 
6020 


SW60I0/ 

6020 


H\V6t>|tV 
6020 


SW60IW 

6020 


H\V6t>|0.' 
6020 


SW60IOV 

6020 


SW60II)' 
6020 


SW60IIV 
6020 


SW60I0/ 
6020 


Cleanup Level 


NK 


5 


5.9 


320 


10 


1.7 


12" 


20 


43 


NK 


16(1 


NK 


NK 


70 


0.75 


2 


1 


92 


66 


Location ID 


Sample ID 


Sample Depth 
(fcell 








































XPSB0I|0.3] 


07/28.-03 


OJ 


NA 


<2.7 UJ 


NA 


17 


NA 


NA 


NA 


NA 


3.6 J- 


NA 


5.2 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 


XPSB0I|1| 


07/28/03 


1 


4400 


<2.7 UJ 


2.6 


40 


0.26 


0.81 


38 


5.2 


S.9 J- 


ssoo 


7.8 


2600 


2 10 


30 


<023 


<023 


<023 


24 


30 


LCPSB021O.3I 


07/28/03 


OJ 


NA 


<3 UJ 


NA 


16 


NA 


NA 


NA 


NA 


32 J- 


NA 


3.4 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 


LCPSB02IH 


o7::s/'i.; 


1 


NA 


<3 UJ 


NA 


21 


NA 


NA 


NA 


NA 


4.7 J- 


NA 


21 1- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


18 


XPSB03 10.3| 


07/28/03 


OJ 


NA 


< 25 UJ 


NA 


15 


NA 


NA 


NA 


NA 


3.1 J- 


NA 


2.7 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


IXP.SBI)3|I] 


07/28/03 


1 


NA 


<3 UJ 


NA 


17 


NA 


NA 


NA 


NA 


3J J- 


NA 


3.1 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 


XPSB04|0.3| 


07/28/03 


(1.3 


NA 


< 2.8 UJ 


NA 


2.1 


NA 


NA 


NA 


NA 


65 J- 


NA 


7.1 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 


IXPSBIUMI 


07/28/03 


1 


NA 


< 2.8 UJ 


NA 


16 


NA 


NA 


NA 


NA 


3.9 J- 


NA 


1A J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 


XPSB05 10.3| 


07/28/03 


OJ 


NA 


<2.9 UJ 


NA 


44 


NA 


NA 


NA 


NA 


4.4 J- 


NA 


3.1 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 


LCPSB05IH 


07/28/03 


1 


NA 


<2.9 UJ 


NA 


21 


NA 


NA 


NA 


NA 


3.7 J- 


NA 


8.8 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


XPSB06|O.3| 


08/04/03 


OJ 


NA 


<3 


NA 


21 


NA 


NA 


NA 


NA 


5 


NA 


16 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


2 5 


XPSB06UI 


08/04/03 


1 


NA 


<3 


NA 


20 


NA 


NA 


NA 


NA 


5 


NA 


10 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


XPSB07I0.3I 


08/04/03 


(1.3 


NA 


< 3 


NA 


32 


NA 


NA 


NA 


NA 


7.9 


NA 


13 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


24 


XPSB07IH 


08/04/03 


1 


NA 


<3 


NA 


17 


NA 


NA 


NA 


NA 


4.1 


NA 


22 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


18 


XPSB08IH 
DUP080I03B 


08/01/03 
(8/01/03 


1 

05 


NA 
NA 


< 2.9 R 
<3 R 


NA 
NA 


10 
11 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


2.7 
3.3 


NA 
NA 


3.1 J- 
3.6 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


17 J- 

15 


LCPSB08|2| 


08/01/03 


2 


NA 


<2.6 R 


NA 


8.8 


NA 


NA 


NA 


NA 


2.2 


NA 


25 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 J- 


XPSB09|I| 


08/01/03 


1 


NA 


< 2.7 R 


NA 


If. 


NA 


NA 


NA 


NA 


3.3 


NA 


92 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


20 J- 


XPSB09|2| 


08/01/03 


2 


NA 


< 2.4 R 


NA 


12 


NA 


NA 


NA 


NA 


2.5 


NA 


45 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 J- 


l.i'PSH!0[l] 


(8/01/03 


1 


NA 


<2.4 R 


NA 


9.6 


NA 


NA 


NA 


NA 


2.3 


NA 


1.9 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 J- 


XPSBI0|2||MSD1 


08/01/03 


2 


NA 


<2.7 UJ 


NA 


11 


NA 


NA 


NA 


NA 


2.1 


NA 


1.6 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 


XPSB1IUI 


07/23/03 


1 


NA 


<3 UJ 


NA 


8.9 


NA 


NA 


NA 


NA 


1.9 


NA 


0.35 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 


LCPSBIII2I 


07/23/03 


2 


NA 


<2.9 UJ 


NA 


11 


NA 


NA 


NA 


NA 


2.2 


NA 


0.42 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


LCPSBI21H 


07/23.'t)3 


1 


NA 


<2X UJ 


NA 


12 


NA 


NA 


NA 


NA 


2.1 


NA 


0.37 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


XPSB12I2] 


07/23/03 


2 


NA 


<2X UJ 


NA 


10 


NA 


NA 


NA 


NA 


2 


NA 


0.43 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 


IXPSBI3|I||MSD] 


07/23/03 


1 


NA 


<25 UJ 


NA 


14 


NA 


NA 


NA 


NA 


2.1 


NA 


053 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


XPSB13|2| 


07/23/03 


2 


NA 


< 2.'' UJ 


NA 


84 


NA 


NA 


NA 


NA 


2 


NA 


0.37 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 


XPSBIJIU 


08/01/03 


1 


NA 


< 2.7 UJ 


NA 


12 


NA 


NA 


NA 


NA 


3.3 


NA 


1.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


XPSBI4|2| 
DUP0S0I03A 


08/01/03 
08/01/03 


2 
25 


NA 
NA 


< .1 UJ 
<2£ UJ 


NA 
NA 


11 
12 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


3 

3.4 


NA 
NA 


9.3 
12 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


I 7 

19 


xpsBism 

DUP073103E 


07/31/03 
07,'.? 1 ,U1 


1 

(15 


NA 

NA 


<2X UJ 
<25 UJ 


NA 

NA 


12 
12 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


3.4 

3.6 


NA 

NA 


85 
11 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


17 
17 


XPSBI5I2I 


07/31/03 


2 


NA 


< 2.9 UJ 


NA 


10 


NA 


NA 


NA 


NA 


2.8 


NA 


6.3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


XPSBI6IH 


07/23/03 


1 


NA 


< 2.9 UJ 


NA 


12 


NA 


NA 


NA 


NA 


2.5 


NA 


0.49 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


IXPSBI6|2| 


07/2 3/03 


2 


NA 


<3 UJ 


NA 


9.1 


NA 


NA 


NA 


NA 


2.1 


NA 


0.22 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 


XPSBI7IH 


07/23/03 


1 


NA 


<2£ UJ 


NA 


17 


NA 


NA 


NA 


NA 


2.2 


NA 


1 >.69 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


IS 


LCPSBI7I2I 


()7/23.'0.i 


2 


NA 


<3 UJ 


NA 


13 


NA 


NA 


NA 


NA 


25 


NA 


054 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


XPSB I8|0.3| 


07/23/03 


(1.3 


NA 


< 2.7 UJ 


NA 


27 


NA 


NA 


NA 


NA 


7.4 


NA 


66 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


5.1 


XPSBiaill 


07/23/03 


1 


NA 


< 2.9 UJ 


NA 


20 


NA 


NA 


NA 


NA 


7.4 J+ 


NA 


45 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


39 


XPSB I9|0.3| 


07/2 3 A13 


(1.3 


NA 


<2S UJ 


NA 


7.2 


NA 


NA 


NA 


NA 


35 J+ 


NA 


2.6 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


:.: TSHI'Mi] 


I>7/2.1.'0.1 


1 


NA 


<2.9 UJ 


NA 


7.9 


NA 


NA 


NA 


NA 


3.3 J+ 


NA 


4.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 


XPSB20IH 


07/23.'O.l 


1 


4200 


<2.9 UJ 


1.9 


10 


< 0.096 


0.94 


34 


4.2 


2.4 J+ 


7400 


0.38 


1.900 J+ 


97 


21 


<0.24 


<024 


<0.24 


20 


12 


LCPSB20I23) 


07/23/03 


25 


NA 


<2X UJ 


NA 


25 


NA 


NA 


NA 


NA 


9.7 J+ 


NA 


2.2 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


LCPSB2IHI 


07,':.i.'O.i 


1 


3.700 


<3 UJ 


2 


11 


-.- 1 1 1 


0.87 


24 


4.1 


2.8 J+ 


7.000 


2.8 


1.700 J+ 


120 


19 


<0.25 


<025 


<0.25 


17 


16 


XPSB2II25I 


07/23/03 


25 NA <2.9 UJ 


NA 


I" 


NA 


NA NA NA 


6.3 J+ 


NA 4.3 


NA NA NA NA 


NA NA NA 17 
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fable B-2 

Summary «1 M clals Results in Soil 

Lobos Creek Protected Range 

Small Arms Tiring Ranges 

Presidio of Sal Francisco. California 







E 

= 

■= 
S 
= 

< 
(mgAg) 


B 

o 
E 
t- 
a 

< 
(nig. 1 kg) 


i 

< 

( mgVkg ) 


E 

•- 
a 
ta 

( mgVkg t 


E 

_= 

!■ 

ta 
< mgVkg ) 


E 

E 

"8 
O 

( mg/kg ) 


E 

= 

E 
a 

- 

O 
( mgVkg ) 


— 
a 
a 
U 

( mg/kg ) 


ta 

V 

a. 

; 

U 

( mgAg ) 


= 
o 

— 
( mgVkg ) 


"3 

a 

it 

-J 

(mgVkg) 
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( mgVkg ) 


8 

A 

= 

i 

a 
(mgVkg) 


H 
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- 
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( mgVkg ) 


E 

= 
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< nig. 1 kg) 


1 

en 

( mgVkg ) 


E 

— 
( mgVkg ) 


E 

= 

•a 

i 

> 

(mgAg) 


= 
( mgVkg ) 


Analytical 
Method 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW60I0.' 
6020 


SW60I0/ 
6020 


SW60I0.' 
6020 


SW60I0/ 
6020 


SW60I0/ 

6020 


SW60I0/ 
6020 


SW60I0.' 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW60I0/ 

6020 


SW60I0/ 
6020 


SW60I0/ 

6020 


SW60I0/ 

6020 


SW60I0.' 
6020 


SW60I0/ 
6020 


CI 


eanup Level 




NK 


5 


5.9 


320 


10 


1.7 


I2d 


20 


43 


NK 


16(1 


NK 


NK 


70 


0.75 


2 


1 


92 


66 


Location ID 


Sample ID 


Sample Depth 
(feel! 








































XTSB22IU 


07/31. '03 


1 


NA 


<3 UJ 


NA 


22 


NA 


NA 


NA 


NA 


6.9 


NA 


31 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


56 


XPSB23UI 
DUP073I03D 


1)7/31. '03 
07/31/03 


1 5 
1 


NA 
NA 


< 2.6 UJ 
<3.l UJ 


NA 
NA 


i: 
16 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


3.5 
6.9 


NA 
NA 


5.4 
14 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


16 
32 


LCPSB24IH 


07/2 3 1)3 


1 


NA 


<2.9 UJ 


NA 


18 


NA 


NA 


NA 


NA 


3.9 J+ 


NA 


19 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


28 


XPSB24I25) 


07/23/03 


23 


NA 


< i i;j 


NA 


23 


NA 


NA 


NA 


NA 


35 J+ 


NA 


13 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


23 


XPSB25I15) 


07/23/03 


1 5 


NA 


--■ .i i.-j 


NA 


HI 


NA 


NA 


NA 


NA 


2.8 J+ 


NA 


2.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 


XPSB25I25I 


07/23/03 


25 


NA 


< 2.8 UJ 


NA 


18 


NA 


NA 


NA 


NA 


35 J+ 


NA 


3.3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


XPSB26|OJ| 


07/31/03 


(1.3 


NA 


-- i UJ 


NA 


16 


NA 


NA 


NA 


NA 


4.4 


NA 


6.7 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


XPSB26IH 


07,'3l.'O3 


1 


NA 


<2.7 UJ 


NA 


14 


NA 


NA 


NA 


NA 


3.9 


NA 


55 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


IXPSB27|I| 


07/23/03 


1 


NA 


<2.9 UJ 


NA 


19 


NA 


NA 


NA 


NA 


6.7 J+ 


NA 


14 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1 10 


XPSB27I2I 


07/23/03 


2 


NA 


< : .') uj 


NA 


13 


NA 


NA 


NA 


NA 


2.4 J+ 


NA 


0.84 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 


XPSB28UI 


07/23/03 


1 


NA 


< 2 8 UJ 


NA 


17 


NA 


NA 


NA 


NA 


3.9 


NA 


2.5 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 


XPSB28I2I 


07/23/03 


2 


NA 


< 3.1 UJ 


NA 


11 


NA 


NA 


NA 


NA 


2.5 


NA 


0.75 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 


XPSB29|I| 


07/23/03 


1 


NA 


-- 2 8 UJ 


NA 


K, 


NA 


NA 


NA 


NA 


3.2 


NA 


6.9 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


XPSB29|2| 


07/23.1)3 


2 


NA 


< 2.7 UJ 


NA 


9.7 


NA 


NA 


NA 


NA 


2.1 


NA 


0.47 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


XPSB3()|I| 


07/23/03 


1 


NA 


<3 UJ 


NA 


14 


NA 


NA 


NA 


NA 


3.1 J- 


NA 


0.36 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 I- 


LCPSB30I2I 


07,-2 31)3 


2 


NA 


<2.9 UJ 


NA 


11 


NA 


NA 


NA 


NA 


25 J- 


NA 


0.81 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


XPSB3IUI 


08/04/03 


1 


NA 


-.- 2.8 


NA 


11 


NA 


NA 


NA 


NA 


3.7 


NA 


7.2 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 


XPSB3II2I 


08/04/03 


2 


NA 


<3 


NA 


9.7 


NA 


NA 


NA 


NA 


3.2 


NA 


6.9 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


K. 


IXPSB32IU 


07/23/03 


1 


NA 


-■ .1 UJ 


NA 


13 


NA 


NA 


NA 


NA 


4.6 J- 


NA 


7.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 J- 


XPSB3212I 


07,-231)3 


2 


NA 


<2.9 UJ 


NA 


8.3 


NA 


NA 


NA 


NA 


3 J- 


NA 


0.8 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


XPSB331H 


08/04/03 


1 


NA 


<2.7 


NA 


9.1 


NA 


NA 


NA 


NA 


13 


NA 


34 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


LCPSB33I2I 
DUP080403A 


08/04/03 
08/04/03 


2 
25 


NA 

NA 


<3 


NA 
NA 


11 

9.1 


NA 
NA 


NA 

NA 


NA 

NA 


NA 

NA 


28 
24 


NA 

NA 


SI 

60 


NA 
NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


14 
14 


.CPSB3JII] 


07/23/03 


1 


NA 


-:. 3 UJ 


NA 


12 


NA 


NA 


NA 


NA 


95 J- 


NA 


44 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


13 


XPSB34|2| 
DUP072303A 


07/23/03 

07,'231>3 


2 

1 5 


NA 

NA 


<2.9 UJ 

< : .*> uj 


NA 

NA 


11 
12 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


2.3 J- 

2.4 J- 


NA 

NA 


0.42 
0.48 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

NA 


14 

15 J- 


XTSB35IU 


07/23/03 


1 


3 .41 N i 


-- 3 UJ 


2.2 


11 


<0.l 


0.68 


20 


3.9 


29 J- 


6.300 


58 


1 .61 1 i 


no 


30 J- 


037 J- 


<0.25 


<0.25 


15 


15 J- 


XPSB35I2I 


07,-2 31)3 


2 


NA 


<2.9 UJ 


NA 


9.8 


NA 


NA 


NA 


NA 


92 J- 


NA 


2d 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


14 


LCPSB36HI 


07/23/03 


1 


NA 


<2.7 UJ 


NA 


9.3 


NA 


NA 


NA 


NA 


2 


NA 


0.67 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


11 


XPSB36|2| 


07/23/03 


2 


NA 


< : '• uj 


NA 


7 


NA 


NA 


NA 


NA 


1.7 


NA 


0.39 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


9.1 


XPSB37UI 


07/23/03 


1 


NA 


< 2.8 UJ 


NA 


7.S 


NA 


NA 


NA 


NA 


14 


NA 


3.5 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


85 


XPSB37I2I 
DUP072303B 


07,'231)3 
07/23/03 


2 
15 


3.I0D 

3 .700 


< 2.8 UJ 
<2.9 UJ 


2 

2.4 


IS 

33 


0.1 1 
0.14 


0.69 
0.86 


\1 
22 


3.5 
4.6 


3 

7.1 


5.100 

7.700 


1.3 
5.7 


1500 :+ 
1.700 J+ 


97 
180 


19 
22 


<0.23 

<0.24 


<0.23 

<0.24 


<0.23 

<0.24 


14 
16 


12 
18 



Nucs 

ng/kg • milligrams per kilogium 

Dap prefix indicates blind duplicate sample. 

MSI) - Matrix spike duplicate 

MSD indicates to the laboratory which samples were to be used for I he MSD quality com to) sample analyses. These arc not mairit spike results. 

NA - Not analyzed 

NE- Not established 

BOLD values indicate conccniiutioi exceeding cleanup levels. 

Cleanup levels were obtained from Table 7-2 of ibe Cleanup Levels Document (EKI.2002). 

J+ - Dala validation qualifier. "Thcaualytc was positively identified: I he associated numerical value is biased high due lo a highsarrogatc recovery and shoald be considered an approximate concentration of I he analyte in the sample." 

J- • Data validation qualifier. 'The analyte was positively identified, the associated numerical values is biased low dac to a low surrogate recovery and should be considered an approximate conceal rat ion of theanalyic in the sample.' 

UJ- Data validation qaalificr. 'Theanalyic was not detected above the reported sample quantitation limit. However, the rcponed quantitation limit is approximate and may or may not represent tucaciual limit of quantitation necessary loaccuiately and precisely mcasarci he analyte in the sample.' 

R - Dala validation qualifier. 'The sample results arc rejected due to serious deficiencies lathe ability to analyze the sample and meet quality control criteria The presence or absence of the analyte cannot be verified.' 
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Tabic B-3 

Summarj of Metals Results In Soil 

Machine Gun Bull 

Small Arms Firing Ranges 

Presidio of Sin Francisco. California 
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Analytical 
Method 


SW60IW 
6020 


SW6010/ 
6020 


SW601O/ 
6020 


SW60IQ' 
6020 


SW60I0/ 
6020 


SW6010, 1 
6020 


SW60IQ' 
6020 


SW60I0/ 
6020 


SW6010V 

6020 


SW60I0/ 
6020 


SW60I0, 1 
6020 


SW601GV 

6020 


SW6010' 
6020 


SW60I0/ 
6020 


swfioio; 
6020 


SW6010' 
6020 


SW60I0,' 
6020 


SW60I0/ 
6020 


SW60107 

6020 


Cleanup Level 


NE 


5 


5.4 


320 


10 


OJ 


121) 


48 


43 


NE 


16(1 


NE 


NE 


71 


IJ 


■ 


1 


74 


60 


Sample 
Name 


Sample 
Dale 


Sample Depth 
(fectl 












ICP 


ICP/MS 




























UGBSB02NI 


"■.'::.".! 


1 


NA 


<35 UJ 


NA 


-ii 


NA 


NA 


NA 


NA 


NA 


15 J- 


NA 


27 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


4: i- 


v1GBSB02[2| 


07/22 ,'03 


2 


NA 


<3.4 UJ 


NA 


65 


NA 


NA 


NA 


NA 


NA 


16 .1- 


NA 


25 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
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53 J- 
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07/22/03 


1 


NA 


<2.9 R 


NA 


75 


NA 


NA 


NA 


NA 


NA 


12 


NA 


15 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
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NA 


82 


NA 


NA 


NA 


NA 


NA 
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NA 
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NA 
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NA 
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NA 
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NA 
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NA 
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21 
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NA 
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34 
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NA 
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NA 
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NA 
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NA 
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NA 


63 
64 J- 


UGBSB04|2| 


07/22/03 
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NA 


NA 


NA 


NA 


10 


NA 


21 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
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NA 
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NA 
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NA 


NA 
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NA 


NA 


33 


MGBSB06IH 


07/22/03 
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3 
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6.6 


9.900 


15 


38.00 J+ 


190 


54 
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NA 


10 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


30 


1 


NA 


<2.9 UJ 


NA 


30 


NA 
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NA 


NA 


NA 


NA 
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NA 


3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
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24 J- 
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07/22,1)3 


2 


NA 
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NA 


21 


NA 


NA 


NA 


NA 
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NA 
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NA 


NA 


NA 


NA 


NA 


NA 


NA 
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07/22/03 


1 


NA 
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NA 


(.7 


NA 


NA 


NA 


NA 


NA 
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NA 
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NA 
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NA 
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NA 


NA 
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NA 
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NA 
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NA 
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NA 
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NA 
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NA 


NA 


NA 


24 )- 
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NA 


56 
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NA 
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NA 
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NA 
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NA 
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NA 


NA 


NA 


NA 


NA 
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NA 


32 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


29 
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NA 
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NA 
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NA 


NA 
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NA 
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NA 
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2.9 
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1 
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40 


35 
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NA 
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NA 


NA 


NA 


NA 


NA 
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NA 
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NA 


NA 


NA 


NA 


NA 


NA 


27 
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NA 
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NA 


95 


NA 


NA 


NA 


NA 


NA 


12 


NA 


30 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
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07/21/03 


2 


NA 
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NA 
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36 
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NA 
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NA 


58 


NA 


NA 


NA 


NA 


NA 
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NA 


6.3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 


MGBSBI8I21 


07/21/03 


2 


NA 


<2.6 R 


NA 


31 


NA 


NA 


NA 


NA 


NA 


4.2 


NA 


0.29 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 


UGBSBI9[0.31 


07/21/03 


0.3 


NA 


- 3 R 


NA 


57 


NA 


NA 


NA 


NA 


NA 


21 


NA 


120 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


76 



Notes 

mg/kg - milligrams per kitogram 

Dup prefix indicates Mind duplicate sample. 

ICP- inductively coupled plasma 

MS - mash spec) romeiry 

NA - Not analyzed 

NE- Not established 

BOLD values indicate concentration exceeding clcaiup levels. 

Cleanup levels were obtained from Table 7-2 of the Cleanup Levels Document (EKI. 2002). 

J+ - Data validation qualifier. Thcanalytc was positively idem ificd: the associated numerical value is biased high due lo a high surrogate recovery and should be considered an approximate concent ml ion of ihcaualytc in I he sample. " 

J-- Data validation qualifier. 'Thcanalytc was positively identified: the assocUtcd numerical values is biased low due to a low surrogate recovery and should be considered an approximate concent ration ofthcanalyte In I be sample." 

UJ- Daia validation qualifier. 'Thcanalytc was not detected above the reponed sample quant itaiion limit. However, the repotted quail Hat ion limit is approximate and may or may not represent the actual limit of quant Mat ion necessary lo accurately and precisely measure thcanalytc In I he sample." 

R • Data validation qualifier. "The sample results are rejected due to serious deficiencies in the ability to analyze ibe sample and mcci quality control criteria. The presence or absence ofthcanalyte cannot be verified.' 
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Su inin.irj of Metals Results 

California Highway Palrul Pistol Range 
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3.3 

4 


NA 
NA 


ii :. 
n j+ 


NA 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 
NA 


NA 

NA 


NA 
NA 


IS 
17 


:'::['Siii'.MH 


07/29,0.1 


~~ r~ 


NA 


4.6 J- 


NA 


44 J- 


NA 


NA " 


NA 


NA 


NA 


11 


NA 


1,000 


100,000 


6,100 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


63 J- 


:hpsbo6[ii 


07/29,0.1 


~~ r~ 


NA 


3.7 J- 


NA 


56 J- 


NA 


NA " 


NA 


NA 


NA 


1" 


NA 


4,700 


330,000 


22,000 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


II" J- 


:HPSB06[2] 


07/29,0.1 


2 


NA 


<l.l •/.! 


NA 


54 J- 


NA 


NA 


NA 


NA 


NA 


5 7 


NA 


|9 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 J- 


CHPSBTJfiTJT - 


07/29/03 


3 


Ka ' 


--2 8 ■.'.! 


~™A 


27 J- 


N"A 


NA 




7NA 


NA 


~~ 33 


N~\ 


5.4 


NA 


N'T 


N"\ 


A A 


~~ NA 


Na ' 


Na 


NA 


Na ' 


r^" i. 


:';;i'Si-n7in 


07/29/03 


~~ r~ 


NA 


29 J- 


NA 


39 J- 


NA 


NA 


NA 


NA 


NA 


58 


NA 


6,000 


480.000 


100.000 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


67 J- 


:HPSB07[2| 


07/29/03 


2 


NA 


2.9 J- 


NA 


42 J- 


NA 


NA 


NA 


NA 


NA 
NA 
NA 


14 

9.8 
5.6 


NA 
NA 
NA 


470 
260 
74 


49.000 

.11.""" 
NA 


NA 
NA 
NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
NA 
NA 


2S J- 
23 J- 
16 J- 


CHPSB07[3| 
DUFO72903D 


07/29/03 
07/29/03 


3 
25 


NA 
NA 


<2.8 UJ 
<2.7 UJ 


NA 
NA 


28 J- 

29 J- 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


'::i'Si-(«iii 


07/29,0.1 


~r~ 


4500 


<2.S UJ 


— j— 


33 


0.15 


ii.81 


NA 


29 


4.2 


5.1 


7.400 


61 


NA 


NA 


1.700 


120 


22 


<02i 


<024 


<024 


20 


28 


■HPSB1SI2I 


07/29,0.1 


~2~ 


NA 


<2.7 '.'.I 


NA 


28 J- 


NA 


NA " 


NA 


NA 


NA 


4.6 


NA 


42 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


23 J- 


CHP5B0" - 
DUPO72903A 


07/29«3 
07/29A)3 


2 
15 


NA 
NA 


<:.') UJ 
<2.6 UJ 


NA 
NA 


34 
34 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


4.2 J- 

4.7 J- 


" NA 
NA 


9.4 J- 
4.7 J- 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


19 
15 


CHPSB09|3| 


07/29/03 


3 


4.100 


<2.9 UJ 


1.9 


17 


~~ <ojm 


0.6 


NA 


28 


3.6 


3.S J- 


(i.(i00 


6.3 


NA 


NA 


1.70)1 


81 


21 


0.32 


<024 


< 0.24 


17 


15 


CHPSB»[4| 


~~ 0772970 - " 


4 


5500 


<2.7 UJ 


Tl 


23 


".:5 


".77 


N\ 


30 


4.7 


3J3 J- 


ST2~Ti 


~ I 


NA 


N"\ 


non 


~~ 1TJD 


~TJ 


<0J3 


<033 


<023 


~~Ti 


R 


:HPSBI0[2| 
DUPO72903B 


07/29A3 
07/29/03 


2 
25 


4.200 
4.600 


-.-2.i ".'I 
<2.8 UJ 
<2.7 UJ 
<3.l UJ 


~2~ 

2.1 
NA 
NA 


18 
IS 
IS 
IS 


0.098 
0.1 1 


0.61 " 
0.68 


NA 
NA 
NA 
NA 


27 
30 
NA 
NA 


4 

4.4 
NA 
NA 


2.7 t- 
3 J- 
2.9 
2.6 


6500 

7JO0 

NA 

NA 


2.1 
6.1 


NA 
NA 
NA 


NA 
NA 


1.800 
1.900 


89 
110 
NA 
NA 


21 
23 
NA 
NA 


<0.2 

<023 

NA 


<0.2 
<023 


-- 1 1 2 
0.43 


18 
22 
NA 


11 
14 
14 


CHPSBI0[3| 


07/29/03 


3 


NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 

NA 


NA 


NA 


CHPSBI0J4I 


07/29/03 


4 


NA 


95 


NA 


NA 


NA 


NA 


NA 


13 


CHPSBIITII - 
DUP073003A 


07/30/03 
07/30/03 


— r~ 

05 


NA 
NA 


<2.7 UJ 
<2.9 UJ 


NA 
NA 


20 
24 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


3.9 

4.9 


NA 
NA 


23 
51 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


34 
45 


-::['SHi[:i 


07/30,0.1 


2 


NA 


--2.8 *.M 


NA 


21 


NA 


NA 


NA 


NA 


NA 


1 1 


NA 


14 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


21 


_'HPSBII13||MSI>| 


07/3' 1,0.1 


3 


NA 


<3 Li J 


NA 


11 


NA 


NA 


NA 


NA 


NA 


4.1 


NA 


25 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 


CHPSB12HI 


07/30,03 


~r~ 


NA 


<2.7 UJ 


NA 


11 


NA 


NA 


NA 


NA 


NA 


45 


NA 


30 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


29 


CHPSBT2T21 - 


07/30/03 


2 


3.700 


---2.8 '.'J 


ra 


34 


03 


ii/'7 


"NT 


31 


4 


~~ 377 


9.700 


17 


"NA 


NA 


l .5" i 


[2Ti 


21 


<023 


<033 


<023 


~~ 25 


15 


:.-;:['Sm:[.;i 


07/3003 


3 


4200 


--2.7 '.'.! 


1.7 


49 


0.28 


1.9 


NA 


52 


J! 


5 8 


19JJO0 


~~ TJ - 


NA 


NA 


1 ,5i 1 1 


130 


31 


--1)22 


<0J2 


< 0.22 


51 


19 


:hpsbi3[ii 


07/3003 


i 


NA 


<2.4 UJ 
<3 UJ 
<2.6 UJ 


NA 
NA 
NA 


49 
52 
54 


NA 
NA 


NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


6 


NA 


211 
5.9 
5.8 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 


NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 


28 


CHPSBI3I2I 


07/30/03 


2 


NA 


6.9 


NA 


NA 
NA 


NA 
NA 


NA 
NA 


34 
23 


:':-;i'SM![-M 


07/30,0.1 


3 


NA 


NA 


NA 


7.6 


NA 


: .--.['SI- 14[1 1 


07/29,0.1 


1 


NA 


<2.3 UJ 


NA 


35 J- 


NA 


NA 


NA 


NA 


NA 


45 


NA 


14 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


24 J- 


:.-::['SM4[:i 


07/29,0.1 


~~ 2~~ 


NA 


--2.7 UJ 


NA 


36 J- 


NA 


NA 


NA 


NA 


NA 


4.3 


NA 


8.8 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


19 J- 


:"::rsi-ui.q 


07/29,0.1 


3 


NA 


<2.5 UJ 


NA 


27 J- 


NA 


NA 


NA 


NA 


NA 


1 1 


NA 


5.3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 J- 


:-::i'SM.Mii 


07/29,0.1 


~~ r~ 


NA 


< i uj 


NA 


55 J- 


NA 


NA " 


NA 


NA 


NA 


H 7 


NA 


54 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


43 J- 


CHPSB15I2I 


1)7/29,0.1 


~~ 2~~ 


NA 


<2.6 UJ 


NA 

~~ ™ 


34 J- 


NA 


NA 


NA 


NA 


NA 


4.7 


NA 


.1.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


23 J- 


CHPSBI5|i| 


~~ 0772970 - " 


3 


NA 


<3.2 UJ 




50 J- 


~~ N".\ 


NA 


~~ NA 


Na ' 


NA 


772 


SA 


45 


V,, ' 


N^ ' 


N"\ 


Na 


~~ Na 


NA 


NA 


N~^ 


' Na ' 


:■■ I- 


:";]>SBI<.[h.1| 


07/29,0.1 


0.3 


NA 


< 1 UJ 


NA 


51 


NA 


NA " 


NA 


NA 


NA 


7K 


NA 


130 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


54 


:hpsbi6[ii 


O7/29J03 


1 


NA 


<2.9 UJ 
<2.7 UJ 
<2.9 UJ 


NA 
NA 
NA 


30 


NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


4.1 
4.1 

4.8 


NA 
NA 
NA 


8.7 
12 
41 


NA 
NA 
NA 


NA 


NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


18 
16 
25 


CHPSBI6[2| 
DUPO72903C 


07/29/03 
07/29A3 


*1 

15 


NA 
NA 


24 

30 


NA 
NA 


NA 
NA 


NA 

NA 


CHPSBI7I2I 


07/29/03" 


— j— 


NA™ 


<3 UJ 


NA 


21 J- 


NA 


NA 


NA 


NA 


NA 


3.4 


NA 


65 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


15 J- 
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Tabic B-4 

Summary of Metals Results 

California Highway Patrol Pistol Kangc 

Small Arms KiringKangcs 

Presidio of San Francisco, California 









H 
< mg/kg) 


*> 
o 

< 
(mg/kg) 


u 

= 

s 

la 

< 

(mg/kg) 


= 
= 

(mg/kg) 


E 

b 

(mg/kg) 


E 

3 

1 mg/kg) 


s 

F 
O 
— 

£ 

t mg/kg) 


a 

5 

(mg/kg> 


h 
U 

p. 

B 

5 

(mg/kg) 


a 

e 

— 
(mg/kg) 


I mg/kg) 


a 
fl 

-J 
o 

- 

n 
(Pg/L> 



-4 

=- 

d 


E 

S 

E 
(mg/kg) 


8 

i 

(mg/kg) 


S 
<J 

z 

(mg/kg) 


(mg/kg) 


i- 
(mg/kg) 


E 

— 

1 

r- 
( mg/kg) 


a 

1 

(mg/kg) 


(mg/kg) 




Analytical 
Method 


SW60IO/ 
6020 


SW60I0/ 
6O20 


sweoitv 

6020 


SW60I0/ 
6020 


SW60IO/ 
6020 


SW60I0/ 
6020 


SW60I0/ 
6020 


SW6010/ 
6O20 


SW60IO/ 
6020 


SW601W 
6020 


SW6OI0/ 
6020 


SW601CV 
WET 


SW60I0V 
TCLP 


SW60I0V 
6020 


SW60IO/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW6010/ 
6020 


SW60I0V 
6020 


SW6010/ 
6020 


SW60IO/ 
6020 


cleanup or Regulatory Level 


NE 


5 


5.9 


J20 


10 


0.8 


120 


20 


43 


NE 


160 


5.000 


5.0011 


NE 


NE 


7(1 


0.5 


2 


1 


90 


60 


Sample 
Name 


Sample 
Date 


Sample 
Depth 
(feet) 












ICP 


ICP/MS 
































CHP5FT7P1 


mama 


3 


— RA" 


<2.H UJ 


— mi — 


lo J- 


NA 


NA 


NA 


MA" 


— NS — 


— TZ 


— m — 


i.y 


— MA" 


— MA" 


— ma" — 


NA" 


— MS 


NA 


— NA" — 


NA 


— MA^ — 


IJ J- 


i:'::i'Si-!s[it..!| 


1)7/29,0.1 


0.3 


NA 


<2.8 UJ 


NA 


41 


NA 


NA 


NA 


NA 


NA 


6 I- 


NA 


81 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


47 


CHPSB1SDI 


::"/:■■' i; 


~r~ 


NA 


< 5 UJ 


NA 


40 


NA 


NA 


NA 


NA 


NA 


6 :- 


NA 


69 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


46 


("HPSB1S|:| 


07fl9A)3 


2 


NA 


'-■:." v.i 


~~ Na 


31 


NA 


NA 


~~ N~\ 


Na ' 


NA 


~ ITT - 


NA 


[fj .*. 


NA 


N~A~ ' 


N~', 


NA 


~~ Na 


MA" 


Na 


N\ 


NA ' 


18 


;':;rsi-i'i[:i 


07/29,0.1 


~~7~ 


3.700 


<2.9 UJ 


1.5 


27 


0.17 


0.69 


NA 


29 


3.6 


1 H 


6.600 


18 


NA 


NA 


1 ,5i 1 1 


110 


19 


< 1 1 25 


< 1 1 25 


<0.25 


18 


25 


:HPSBI9[3| 


07/29AJ3 


3 


NA 


<2.6 UJ 


NA 
I.S 


24 J- 
17 


NA 
0.17 


NA 
0.63 


NA 
NA 


NA 
24 


NA 
35 
NA 


35 

25 

II 


NA 

6.200 

NA 


10 

7.9 
15 


NA 
NA 
NA 


NA 
NA 
NA 


NA 

1500 


NA 


NA 


NA 

<022 

NA 


NA 

<0.22 


NA 
< 0.22 


NA 

16 

NA 


:: j- 

16 

73 J- 


CHPSBI9J4] 


07/29/03 


4 


3500 


<2.7 UJ 
<2.8 UJ 


98 


19 
NA 


■:--:i'Sii:"[ii 


07/29«3 


1 


NA 


NA 


46 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


CHPsB20f21 — 


07/29,0.1 


2 


NA 


<2.6 UJ 


NA 


57 ' 


NA 


NA 


NA 


NA 


NA 


II 


NA 


25 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


43 


:.";:! i si::hj.;j 


07/29,0.1 


~~ 3~~ 


NA 


<3.l UJ 


NA 


61 


NA 


NA 


NA 


NA 


NA 


6.8 


NA 


.18 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


12 


CHPSB2I 10.31 


[i7/>5jfl.l 


0.3 


NA 


<2.8 UJ 


NA 


15 


NA 


NA " 


NA 


NA 


NA 


44 J 


NA 


2 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


16 J- 


:':-;['Si-:i[]i 


07/25,0.1 


~~ I - 


NA 


<3.4 UJ 


NA 


57 


NA 


NA " 


NA 


NA 


NA 


6.2 J 


NA 


0.61 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


20 J- 


CHPSB2I[25] 


07/25,0.1 


2.5 


NA 


<3.4 UJ 


NA 


85 


NA 


NA 


NA 


NA 


NA 


16 J 


NA 


<0.I7 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


31 J- 


:HPSB32[0.3] 


tfJflSIOl 


0.3 


5.200 ; 


<2.8 


H 


IS 


< 0.094 


~~ T~ 


<0.25 


~~ 33 


4.7 


~~ 379 


9.100 


5.4 


NA 


NX 


1 .M i i 


"" MO 


~~ 25 


<034 


<0J4 


-TT--J 


24 


21 


:';;i'Sh::iii 


07/25*3 


~~ r~ 


NA 


<3.2 UJ 


NA 


"58 


NA 


NA 


NA 


NA 


NA 


5.7 J 


NA 


0.76 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


18 J- 


:HPSB221251 


07/25/03 


25 


NA 


<25 UJ 


NA 


42 


NA 


NA 


NA 


NA 


NA 
NA 


4 J J 

22 J 


NA 
NA 
NA 


0.34 


NA 


NA 
NA 
NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 
NA 
NA 


17 .1- 
37 J- 
55 J- 


CHPSB23[OJ| 


07/25/03 


0.3 


NA 


<2.9 UJ 
<2.8 UJ 


NA 
NA 


71 


NA 


NA 


NA 
NA 


NA 
NA 


25 


NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 


NA 


NA 
NA 


lTHPSB23(l| 


07/25A3 


1 


NA 


34 


NA 


NA 


NA 


5.3 J 


29 


NA 


NA 


NA 


CH PSB23 [2 5T~ 


07/25,0.1 


25 


NA 


<3.l UJ 


NA 


" 37 ' 


NA 


NA " 


NA 


NA 


NA 


55 J 


NA 


24" 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


77 |- 


CHPSB2W.TT~ 


07/25,0.1 


0.3 


NA 


<2.4 UJ 


NA 


44 


NA 


NA " 


NA 


NA 


NA 


140 .] 


NA 


29 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


120 J- 


:.";:i'Si::4[ii 


07/25,0.1 


1 


NA 


<2.7 UJ 


NA 


41 


NA 


NA " 


NA 


NA 


NA 


6 J 


NA 


15 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


70 1- 


CHP5B24123] 


07/25,0.1 


2.5 


NA 


< 3.5 *.M 


NA 


29 


NA 


NA 


NA 


NA 


NA 


3.9 J 


NA 


0.97 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


17 J- 


CHPSB25[1| 
DUF072503A 


07/25/03 
07/25A3 


1 
05 


4.200 

4.:": 


<.l.l 
<2.7 


2.4 
2.1 


26 


< 0. 1 
<O.089 


1 
1 


NA 
NA 


36 
36 


4: 

4.1 


9.8 
7.8 


9.100 
9.400 


50 
53 


NA 
NA 


NA 
NA 


1.700 

1.700 


120 
120 


21 
21 


<o.26 
<022 


<0.26 
<022 


<0.26 
< 0.22 


26 
26 


40 
38 


CHPSB25[2| 


07/25/03 


~T~ 


NA 


< 3 UJ 


NA 


13 


NA 


NA 


NA 


NA 


NA 


5.2 I 


NA 


11 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


32 J- 


:HPSB25|3| 


O7/25/03 


3 


NA 


<3 UJ 


NA 


30 


NA 


NA 


NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


35 i 
5.3 J 


NA 
NA 


3.4 
16 


NA 
NA 


NA 
NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 
NA 


NA 


NA 


NA 
NA 
NA 


NA 


29 J- 


CHPSB26IH 


07/25«3 


1 


NA 


<3.2 UJ 

<2.8 UJ 


NA 
NA 


37 
82 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


35 J- 
27 J- 


;:':;rsi-:<.|.;| 


07/25A3 


3 


NA 


68 J 


NA 


5.1 


NA 


NA 


NA 


: " : -: L ■ S I r ^ ~ [ J 1 


07/29,0.1 


~r~ 


NA 


<3.l UJ 


NA 


53 


NA 


NA 


NA 


NA 


NA 


IS 


NA 


64 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


93 


:HPSB27J2HMSDI 


07/29,0.1 


~T~ 


NA 


<2.9 UJ 


NA 


64 J- 


NA 


NA " 


NA 


NA 


NA 


8.6 


NA 


4.4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


61 J- 


CHPSB27[1| 


07/29,0.1 


3 


NA 


<2.9 UJ 


NA 


43 


NA 


NA 


NA 


NA 


NA 


8.9 


NA 


4.1 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


Hi 



N.<cs 

mg/kg - milligrams per kilogram 

pg/L - mKiograins per liter 

Dup prefix indicates blind duplicate sample. 

ICP- inductively coupled plasma 

MS- nassspcaromory 

MSD - Matrix spike duplicate 

MSD indicates to the laboratory which samples were to be used for the MSD quality control sample aaatyscs. These an: not marix spike results 

NA- Not analyzed 

NE - Not csablishcd 

STI.C- Soluble Threshold Limit Concentration 

TCLP - Toxicity Charactcna K Leaching Procedure 

BOLD values indicac concentration exceeding cleanup or nrgnlatory levels. 

Ckaiup lev-els were obtained from Table 7-2 of the Cleanup Levels Document (EKI. 2002). 

J- - Data validation qualifier. 'Thcanalytc was positively identified; the associated numerical values is biased low due to a k»w surrogate recovery and should be considered an approximate concentration oftheanalytc in the simple.' 

UJ- Data validation qualifier. 'Thcanalytc was in* detected above the repotted sample quantitation limit. However, the reponcd quant itat ion limit is approximate and may or may not represent the actual limit of 

quant lai ion necessary to accurately and precisely measure the analytc in the sample.'' 

J+- Data validation qualifier. "The analytc was positively identified; the associated numerical value is biased high due to a high surrogate recover)' and should be considered an approximate concentration oftheanalytc in I he sample." 

J- Data validation qualifier. Thcanalytc was positively identified, the associated numerical value is the approximate concentration oftheanalytc in I he sample." 
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Tank 11-5 
Kumtnorj of Metab Remits In Siiil 
Barnard Avenue Protected Range 

Sin. ill Arm firing Runger 
Pmid*i <i( San Innnai. California 
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6020 


SWGOIl) 
6020 


swoaia/ 
6020 


5W60IO/ 
6020 


S'"iiill.- 

6020 


SW60I0/ 
6020 


SAY (HI HI 

6020 


S WOO 10.' 
6020 


SYV60I0.' 
6020 


1W6OIO 
6020 


SV.I.I...I.' 

6020 


-.V-.l'.ln 

WET 


SU'dlMO.' 
6020 


SWMH0 
6020 


SWdOII),' 

6020 


6020 


S\V6010.< 
6020 


SWf.010.' 
6020 


sv.'iiu:. 
6020 


SU(-0lil.' 
6020 




.ctel 


m: 


5 


5 J 


32" 


10 


0.8 


120 


20 


4.1 


NI- 


Kill 


5.0i") 


m: 


M 


7.1 


".1 


A 


1 


71 


01) 


Sample 

Name 


SaXlpk 

Dale 


Siiniple 
Dcplh 

(fee II 












ICP 


ICP/MS 






























BAPSB01|4.S1|MSD| 


07125/01 


4.5 


NA 


--. 2 9 R 


N A 


17(1 


N \ 


N 1 


N \ 


N \ 


N \ 


IS 


NA 


3.3 


NA 


NA 


N A 


N A 


NA 


N \ 


NA 


NA 


18 ■- 


BAPSBOI'S.Sl 


07/25/03 


.v.; 


NA 


.-. 3.3 R 


NA 


IS 


NA 


N 1 


NA 


N \ 


NA 


8.5 


NA 


1.6 


\A 


NA 


NA 


NA 


N 1 


NA 


N \ 


NA 


21 y 


I A PS 1302*31 
DUP072S038 


07,'25.'D3 
07/25/03 


3 

i.s 


NA 

NA 


.-. 2.8 R 
.-. 3.1 R 


NA 

N A 


13(1 
17(1 


NA 
NA 


N 1 
N 1 


NA 

N > 


NA 
NA 


N \ 

N \ 


15 

IS 


NA 
S'A 


27 

IS 


\A 

\A 


NA 

NA 


N A 

NA 


N A 

NA 


N 1 

NA 


NA 
NA 


N \ 

N V 


NA 
NA 


81 J- 
73 J- 


BAPSB02IS.51 


07/25/03 


5.5 


NA 


<3.l R 


NA 

NA 


96 


NA 


NA 


NA 


NA 


NA 
NA 


64 
23 J- 


NA 


1 


NA 


NA 

NA 
NA 


NA 

NA 


NA 

NA 


N > 

NA 

N \ 


NA 


NA 


NA 


14 J- 


1AFSB03R|SJ| 


08/01/03 


S.S 


NA 


<3.l UJ 
<3.l UJ 


140 > 


NA 
NA 


NA 


NA 


NA 


NA 


230 J- 


< 1500 


NA 


NA 


NA 


200 J- 

28 J- 


BAFSB03R|6J| 


08/01/03 


6.5 


NA 


NA 


100 J- 


NA 


NA 


NA 


NA 


78 J- 


NA 


54 > 


NA 


NA 


NA 


NA 


NA 


NA 


1APSBQ4II||MSD| 
DUP080103D 


08/01(03 
08/01/03 


i ; 


NA 

NA 


■■ 2.9 II 
■ J.d II 


NA 
NA 


141) J- 
5(i I- 


NA 
NA 


NA 
NA 


NA 
NA 


N > 
NA 


N \ 
N \ 


14 > 
' 1 1- 


NA 
NA 


67 J- 

13 ;- 


\A 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

NA 


N \ 

NA 


NA 
NA 


N \ 

N \ 


IKK J- 

18 :- 


BAPSB04I31 


08/D1/03 


3 


NA 


<28 UJ 


NA 


40 J- 


NA 


N \ 


NA 


N \ 


\ \ 


48 I- 


NA 


id j- 


\A 


NA 


NA 


NA 


N \ 


N \ 


N \ 


N \ 


20 :- 


)AFSB0SI7||MSD| 
DUPO80103F 


08/01(03 
08/01/03 


7 
7.5 


NA 

NA 


<34 UJ 
<3.3 UJ 


NA 

NA 


i in ;- 
110 J- 


N \ 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


N , 
NA 


1" J- 

9fi J- 


NA 
NA 


17 J- 

9 J- 


\A 
NA 


NA 

NA 
NA 


NA 

NA 
NA 


NA 

NA 
NA 


NA 
NA 
NA 


N \ 

NA 
NA 


NA 
NA 


NA 
NA 


13 ;- 
30 J- 

22 3- 


IIAPSB05'8.5] 


08/01/03 


8.5 


NA 


<3.6 UJ 


NA 


94 1- 


NA 


NA 


NA 


NA 


NA 


6.9 J- 


NA 


54 J- 


NA 


NA 


NA 


BAPSB0615.5] 


07/25/03 


.v.; 


NA 


<2.9 R 


NA 


110 


N \ 


NA 


NA 


NA 


\ > 


8.2 


NA 


4.3 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


25 y 


BAPSB07|5.5* 


08/01/03 


5.5 


NA 


■ 2.7 II 


NA 


31 1- 


N \ 


N \ 


NA 


N \ 


N 1 


f._5 1- 


NA 


9 2 J- 


NA 


NA 


N A 


NA 


NA 


NA 


N \ 


N \ 


2- y 


IIAPSB«8R|(i S| 


08/01/03 


6.5 


NA 


< I 1 


NA 


1,0 


N \ 


NA 


NA 


NA 


\ \ 


6.3 


NA 


2.6 


\A 


NA 


NA 


NA 


NA 


NA 


N \ 


N \ 


21 


BAPSB08R|7J| 


08/01/03 


7.S 


NA 


< I 2 


NA 


.1" 


NA 


NA 


NA 


N V 


N \ 


5.8 


NA 


2.3 


NA 


NA 


NA 


NA 


NA 


NA 


N > 


NA 


21) 


BAPSB09I0.31 


07/25/03 


0.3 


NA 


<2.1 R 


NA 


52 


NA 


NA 


NA 


NA 


NA 


6.5 


NA 


1" 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


33 y 


HAPSB09II1 


07/25/03 


I 


NA 


■ 21, k 
<2.9 R 


NA 


30 


NA 


NA 


NA 


NA 
50 J- 


NA 

88 J- 


5.2 
5.6 


NA 


<0.I3 


NA 


NA 
2.100 J- 


N A 


NA 


NA 


NA 


NA 


NA 

2>! J- 


22 y 
30 y 


BAPSBII)|1||MSD| 


08/01/03 


1 


7200 


1.8 J- 


13 


0.23 


1.2 J- 


<0.2S 


I21HHI 


12 J- 


NA 


250 


39 I- 


<0.24 UJ 


<0.24 


<0.24 UJ 


BAPSBI0I2] 


08/01/03 


2 


NA 


■ 2.9 II 


NA 


31 I- 


N \ 


NA 


N \ 


NA 


N \ 


i - I- 


NA 


3 J- 


NA 


NA 


NA 


NA 


NA 


N \ 


NA 


N \ 


is y 


BAPSBI1I21 


07/25/03 


2 


NA 


.- 2.7 R 


NA 


69 


N \ 


NA 


NA 


N \ 


N \ 


5.2 


NA 


089 


NA 


NA 


NA 


NA 


NA 


N \ 


NA 


N \ 


24 y 


BAPSBII|3| 


08/01/03 


3 


NA 


' 2 ' 


NA 


1,0 


NA 


NA 


NA 


NA 


NA 


(i 


NA 


22 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


27 


1APSBI2IH 
DUP080103C 


08/01/03 
08/01/03 


I.S 


590 
6700 


<2.9 R 
<2.S R 
<2fi UJ 
<3.l UJ 


2.5 J- 

2.8 J- 


35 
38 


0.19 
0.22 


1.1 J- 

1.2 J- 


<0.2S 
<0.2S 


56 > 
60 J- 


7.2 J- 
6.9 J- 


8.8 

84 


1.100 
121)00 


15 J- 

16 J- 


NA 
NA 


680 J- 

SJ0O J- 

NA 

3000 


180 
180 


70 J- 
58 J- 


<0.24 UJ 

< 0.21 UJ 

NA 

<0.26 


<0.24 

<0.2I 

NA 


<0.24 UJ 
< 0.21 UJ 

NA 


24 > 

29 > 

NA 


21 y 
23 y 
30 y 
210 


1APSBI2I3] 


08/01/03 


3 


NA 


NA 


34 J- 


NA 


NA 
1.7 


NA 


NA 


NA 


8.3 J- 


NA 


18 J- 


NA 


NA 


NA 


BAPSBI3|0.31 


07/28/03 


0.3 


7700 


3 


98 


0.37 


<0.2S 


S7 


II 


19 


14 


160 


NA 


360 


68 


<0.26 


<0.26 


39 


IIAPSBUIU 


07/28/03 


1 


(>8ii0 


<3.J UJ 


2 2 


77 


1 


1.3 


«.0.25 


52 


9.8 


12 


I.UHK) 


19 


NA 


2.700 


430 


49 


.-. 0.28 


.-. 0.28 


.- 11.28 


31 


48 


IIAPSBI4I0 31 


0?.'28.'O.l 


0.3 


NA 


<3 UJ 


NA 


5" 


NA 


NA 


NA 


NA 


NA 


II > 


NA 


36 J- 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


48 


BAPSBI4|I||MSD| 


07/28/03 


1 


NA 


■ 3.1 II 


NA 


.1" 


NA 


N 1 


NA 


N 1 


\ \ 


f.- 


NA 


6.1 


NA 


NA 


NA 


NA 


NA 


NA 


N \ 


NA 


31 


I1APSBI5|0 3] 


07/25/03 


0.3 


NA 


<2.8 R 


NA 


40 


NA 


N 1 


N \ 


N \ 


N \ 


6.1 


NA 


16 


NA 


NA 


NA 


NA 


NA 


NA 


N \ 


NA 


2" y 


BAPSBISI1] 


07/25/03 


I 


NA 


<2.7 R 
<3 UJ 


NA 


.lit 


NA 


NA 


NA 


NA 


NA 

NA 


2.6 


NA 


0.23 


NA 


NA 


NA 


NA 
NA 


NA 
NA 


NA 


NA 


NA 


is y 


8APSBI6H>.3||MSD| 


08/01/03 


0.3 


NA 


NA 


41 1- 


NA 


NA 


NA 


NA 


5.7 J- 


NA 


5.3 J- 


NA 


NA 


NA 


NA 


NA 


NA 


25 J- 


1APSBI6IU 
DUP080103E 


08/01/03 
08/01/03 


I ; 


NA 
NA 


<2.9 UJ 

-. 1 LJ 


NA 

NA 


38 J- 
55 J- 


NA 
NA 


NA 
NA 


NA 
NA 


NA 

N \ 


NA 

N \ 


4.7 J- 
68 J- 


NA 
NA 


4.8 > 

24 ■- 


NA 
NA 


NA 

NA 


NA 

NA 


NA 

NA 


NA 

N \ 


NA 
NA 


NA 
NA 


NA 

N \ 


20 y 

2" y 


BAPSBI7[D.3||MSD| 


07/28/03 


0.3 


NA 


<. 3.1 II 


NA 


4S 


NA 


N \ 


NA 


N \ 


N > 


94 J- 


NA 


44 ;- 


NA 


NA 


NA 


NA 


N \ 


NA 


NA 


N \ 


41 


IAPSBI7UI 

DC P07281I 3 A 


(l?.'28.'03 
07/28/03 


1 .'< 


NA 
NA 


<3 UJ 
<3.l UJ 


NA 

NA 


41 

31 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


N \ 
NA 


(>_5 1- 
7J J- 


NA 
NA 


11 J- 

91 J- 


NA 
NA 


NA 
NA 


NA 

NA 


NA 

NA 


N \ 

NA 


NA 
NA 


NA 
NA 


NA 
NA 


31 

22 


HAPSBI8|l).3] 


07/28/03 


0.3 


NA 


<3.l UJ 

.. (.2 I I 


NA 


81 


NA 


NA 


NA 


N H 


NA 


T0 J- 


NA 


150 J- 


NA 


NA 
NA 


NA 
NA 


NA 


NA 


NA 


NA 


NA 


350 


BAPSB 18111 


U7.'28.'03 


1 






58 


NA 


NA 


NA 


NA 


NA 


13 J- 


"£ 


52 :- 


NA 


NA 


NA 


NA 


NA 


NA 


98 



Nolo 

mg/Lg - milligram* pet kilogram 

['g'l- " ■KIOgtHBtt ptl liter 

Dup ptcliv indlcum bllwl tluplicaic uapl: 

MSD - Minn ipllc duplicuic 

MSI) indiiiiic* tu Ike Uburnni; whkb umplct urir to be uwd fbtlbc MSD ipulih cuatml umplc unulvscs. TIicm- ire tun nuiii.i spile rcuihi 

NA - Not aralyxcd 

NE- No* cudblBhcd 

5TLC - Soluble Threshold l.ini CoaccMiation 

BOLD -..iltitx ibiI 11,11c coDceMRit ion exceeding eleanip 01 regubiory kveb. 

Clc4iup lei eh weic (ibuincd from Table 7-2 of the Cleanup l.cvcb Dncumea* (EKI. 2002). 

y - Dili -. .Iil.uiiii <p.iallfkr. 'The imilyle <■)»> pinNKel)' klemlfkd: I he iiuoc idled munerical values 'a biued Ion due 10 .1 Ion 

surrogate recovery »»( ihould be cotakieftd nn apprniimiiic concemmkin of the anilyic In 1 he umplc.' 

UJ - Dua v.iIjI.u ion ,|i»lii'j:r. *Thc jmKic wa* not deiecicd above ibe icponcd umplc quant ilat Ion limi However. the 

approtimale and may or may do* icpictcnt the aciual limit of quantitation nccnury 10 accurately and pncnely mcautrc 

R - Data >a tidal kin quatlltcr. 'Tic sample rcuiba an rcjecicd due 10 icrkitu dcllclcncki in (he ability 10 analyc ihe nam 



ICP- imfcictlvcly coupkd plasa 
MS - mau ipcciromeiry 



repoaed tpianikaikin limit I 
ihe analytc in the umpk." 
pie and mcel quality com to I 



criers. The picsence ot absence of ihe analyie canno* be verified* 
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APPENDIX C 
Cost Estimates and Assumptions 



APPENDIX C 

COST ESTIMATES AND ASSUMPTIONS FOR 

REMEDIAL ACTION ALTERNATIVES 

SMALL ARMS FIRING RANGES FEASIBILITY STUDY 



Remedial action costs for the four alternative groupings are presented in Tables C-l through C-6. 
These estimates have an accuracy level of +50 percent to -30 percent in accordance with U.S. 
Environmental Protection Agency (EPA) guidance (EPA, 1 988b). For all alternatives, the costs 
are presented in present value. The level of accuracy for these estimates is appropriate for 
comparing corrective action alternatives and not necessarily accurate prediction of incurred cost. 
The cost estimate basis is a conceptual design rather than a detailed design. Notes and 
assumptions used for estimating the costs are on each table. Table C-7 presents unit rates used in 
the cost estimates. Table C-8 presents material surface area and volume estimates. These cost 
estimates include direct costs, indirect costs, and contingency. Direct costs include the labor, 
equipment, and materials required to complete the project or task. Indirect costs include general 
conditions (i.e., mobilization, site supervision, etc.), overhead and profit, project management, 
and escalation factors for the time between contract award and project start date. Estimated legal 
costs, administrative costs, contingencies, and mobilization costs are consistent with those 
presented in the cost estimates (Appendix E) for the Presidio Trust Revised Feasibility Study 
Main Installations Sites (EKI, 2003). 
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Tabic C-l 

C HP and II APR • Allcrnallvc I: 

Estimated Costs for No Further Action 

Small Arms Firing Ranges 
Presidio of Sin Francisco. California 



No costs associated « ith this alternative 
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Tabic C-2 

CHPand BAPR - Altcrnat(vc2: 

Estimated Costs for Land Use Controls 

Snail Arms Firing Ranges 

Presidio of San Francisco, California 



Capital i osls 






Estimated CosLs 




Task Description 


L'nit 


(Jaaniil.V 


Lnit Cosi 


Si 


b lotal 




Total 




Land Use Com nils - CHP (Area A) 

(Estimated) silc 

Land Use Controls- BAPR (Area B) 

Prepare Silc-Spccific Addendum to lie Laid Use Control Master site 

Reference Rcpoit 
Add Site-Specific Land UscControlsioTnist GIS System site 

Projcci MaDagemcni/AdniinLstralK>n Is 




I 

1 
! 

! 


S5500 

S5.000 
S 500 

S 1.000 


S 

S 

s 


5.500 

5.000 
500 


S 

s 

s 


5500 

5500 






s 


1.000 




Subtotal Estimated Costs ( a/ contractor overhead and profit): 

Legal and Administrative Costs lassumed lo be 5't- of subtotal estimated costs w/ cmttracloi out rliead 
Subtotal Estimated Costs (it/ legal ami aibninislralive costs): 

Contingencies lassivneil la be 2U'I- if subtotal estimated costs "/legal and administrative costs): 
lotal Preliminary Estimated Capital Casts of Remedial Alternative: 


aild /irifit): 


s 
s 

s 
s 

4 


1 2 .000 

600 

12.600 

2500 





Annual Costs 




Estimated Costs 




Task Description ! nit 


| Q«antitj | 


Unit Cost 


Subtotal 




Total 




Inspect and Clear Vegetal ion from Drainage Ditches. Other Areas 










s 


1.000 










Projcci Management/Administration 
















Annual administrative cost of Land Use Controls Is 


1 


S 1.000 


S 


1. 000 








CooidinatcwithNPSforAicaAsilc Ls 


1 


S 1.000 


s 


1.000 








Annualized cost of Five- Year Review (6 occurences) Is 


1 


S5JW0 


s 


5.000 


s 


7. 




tiibt'-tal Estimated Costs f wl contractor overhead and profit): 










s 


-. 




legal ami Admi list itdive Costs 1 assumed to be 51 of subtotal estimated casts »■/ contractor overhead and prifit): 


s 


400 




Subtotal Estimated Costs (u-/ legal ami administrative costs): 










s 


8.400 




Contingencies 1 assumed to be 20't if subtotal estimated costs w/ legal and aibttinislrative costs): 








s 


1.700 




lotal Preliminary Estimated Annual Costs of Remedial Alternative: 










* 


10.100 





Noic* and Amuhikbm 

1. Tixnh bijv Nil sum ciactly because of imiiuting. 

2. Derivation of unk rales n pracnicd In Tabic C-7. 
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Tabic C-J 

California HigDHuv Patrol - AllcrtUltiic 3: 

Us ti trailed > ■ is is for Cupping 

Small Arms Firing Range* 

Presidki of Si.-. PraacBco. CalifornB 



Capital f«b 


Talk Description 


E* I i mated C«b 


I'ait 


| (Jauntily 


I nil > oil 


Subtotal 




loUil 


General Sic Preparation 




















Mobilize contractor equipment anil mipplics to \ac 




In 


1 


s 


1000 


% 


1000 






Erect and maintain pctimctcricmporaiy fence 




* 


632 


s 


10.00 


% 


6.320 






Cap Ana and Continuation Sample Sutvey* 




area 


1 


s 


6JI00 


% 


6000 






Decontamination area foi pcnioniicland equipment 




In 


1 


s 


1500 


% 


1500 






Provide Personnel Protective Equipment (PPE) 




lv 


1 


s 


2000 


S 


2000 


s 


16220 






Data-gap* Invcsiigaiioa.io Confirm Extent of Cap 




















Prepare addnioaal charactcrirairon • oil. pba 




■. 


1 


s 


10000 


% 


10000 






Colled toil coafitmat Kin <mfb with hand auger 




loo 


4 


s 


:oc 


% 


ROD 






Mciab (Sb.Cu. Ph. and Znlhv EPA Method 60 10 




:,i 


19 


s 


125 


s 


2.375 






Perform Inde penile a> data validaiHin 




CI 


19 


s 


20 


% 


380 






Input analytical retails into Pmklio dittbiv- 




CI 


19 


s 


IS 


s 


285 


s 


13840 


Rcpiir Asphalt Am* 




















Asphak Sealing 




*y 


400 


s 


1. 25 


s 


500 






Site Stabiliiatkin and Vegetation Replacement 




















Import and Place Clean Topsoil 1 12 inches) 




«r 


102 


s 


30 


s 


3052 






VcgctataiDn Rcfbcemcm (Scrpcminitc *ciub pi; him 




acre 


0.06 


s 


89500 


% 


5.644 






1 umtth and install erosion control meamire* 




■f 


2.747 


s 


0.333 


5 


915 


s 


10.111 


Laml U*e Coat rob -CHPlArca A) 




















(Estimated) 




*itc 


1 


s 


530(1 


S 


5500 


s 


5500 


NPS Section 106Coa*uba>ioa 




it 


1 


s 


3000 


s 


3000 


s 


3000 






Design aad Coasiiuct kin Managcmcat Service* 




















Engineering 




















Pcifonn general planning activities 




In 


1 


s 


10000 


s 


10000 






Prepare remedial design 




In 


1 


s 


It) OIK) 


s 


10 000 






Bid. award. and acgotHic conutuctkin contract 




In 


1 


s 


2500 


5 


2500 






Co nu tuo iua oh*ctvai ion 




















Piovklc re*ktent eaginecr 




ark 


1 


s 


5000 


S 


5000 






Pmvklc offke suppoii 




wfc 


1 


s 


2000 


% 


2000 






Provide vehicle* and equipment 




wk 


1 


s 


1.300 


% 


1.300 






Perform air monkoring 




wk 


1 


s 


1000 


s 


1000 






Prepare Coutiuciion Report 




:% 


1 


s 


25000 


% 


25000 






Prepare Data-gap* Investigation Report 




:% 


1 


s 


10000 


% 


10000 


s 


66*00 


Engineering Project Maaagcmcnt 




















9% of Design and Conti ruction Maaagcmcnt Servkes 






1's 










s 


6012 


Subtotal Estimated Costs lu/cmilntclor oieilieitl ind y 


•rofil): 














5 


122000 


Legal ind Adarinislridiw Costs ttnsxrnetl lo be SI of si 


\htalaS estimated cos Is *f conlitrloc o\rr)teatl aid profit): 




s 


6000 


Subtotal Estimated Costs (n/ legal and adminislritti ir coils fc 














s 


128000 


Contingencies (nuumi-rf to be 20'1 of subtotal estimated coils n/ legal all 


' inlaiiiiitlmtiw cast si 










s 


26000 


Ti-liil PieUmlnurr E\lirviitcd Capital Cutis n/Hnvnlru 


1 Alttinalire: 














-J_ 


154X00 



Ntrmobei WM 



rate i oi 2 



Tabic C-J 

California Higbwuv Patrol - Allcrnutiic ): 

flstitruilcd Co* I* for Cupping 

Smill Amu Flriag Range* 

PretidKi of Sid liufcn". CallfurnB 





Annn.il 


1 (Mb 
















Talk Description 


I.i li muted C«b 


1 nil 


| (Jauntily 


II* It Com 




Subtotal 




IiiUiI 


(aspect j*J Ckn Vegetal k> a from Doing; [)i>hci. Other Area* 




k 


1 


S 1000 




s 


1000 






Repair Damage to Permeable Cover 




lv 


1 


S 1000 




5 


1000 


s 


2000 


Project Maaagcmcnii'Adminut ratio* 




















Anaual jdmiaiu olive cost "1 1 jbI Die Com 10 h 




lv 


1 


S 1000 




s 


1000 






Coordliafe » <h NPS for Areu A *«e 




lv 


i 


S 1000 




s 


1000 






Anauallicd co*i of Five- Yea* Rcvkw (6 occurrences) 




■. 


1 


S SOOO 




s 


SOOO 


s 


?ooo 


Subtotal I-itimated Cutis (nf contractor otetheitl aid profit): 
















s 


SOOO 


Legal aid Admiiiistrati \r Catli iuiij.vw to be St of mblolal eiiimaled roil.\ tt/eontiirlor o\eibead aid profit 1 






s 


soo 


Subtotal Eiiimaled Coils 1 '»/ legal aid administrative caslil' 
















s 


S-500 


Cotilin fancies (assumed to be20'( a} sitbtohi etlinrated catts h 


t legal aid adminiitratiie itisti 1 










s 


I. 900 


Total Preliminary Estimated tnnnal Cost* of Remedial Alternative: 














1 


J] .4 'I" 



Xll'.A ail M-U^I'.IA 

I. Totah aui hi turn :\*n- because oi icuratiif 

1 I ill .:mi Ik Meld ■!->.<! ii ji mi mli.i[fi«\i e> asuimedtobc liUyi iii'.ili li ikmtii 

I. iiii in ri'.-.i'ii'ijini k nilanlrd torn I ijui.- 7. Arras and toll Mm are shiuii bilabk C-H. 

4. ' i ■ i ■ ■- ■ if iliU i^a umplli; aie iIkiud m Ilfiiic 7. 

5. DetlvallonorailKialcse. presetted IlTjblet ... 



NnadB ^H>4 



Faje lot 2 



Tub It C-4 

llarnard Avcnnc I'rotrr lrd Kanfic - Alternative Ji 

ICilimatcd Coiti Fur Capping 

Smill iirai Firing Range* 

I'lriulu of San I n fc Bio. t'allfurnn 



Cupilul Costs 


Tusk Dcxc rip turn 


(nil 


1 Quantity 1 


Est i muted Cos 
■Jail Coil ' Sa 


■ 






bio ml 




Total 


Gcncml Sic Preparation 


















Mobilize contractor equipment and supplies in sic 


lv 


1 


S 


1000 


-■ 


1 1)00 






Erect anil maintain pcrimctcricmporaiy fence 


ft 


746 


$ 


10.00 


5 


7460 






Cap Area and Confiimatiin Sampk Suntji 


area 


1 


$ 


6000 


S 


6000 






Decontamination area for personnel and cipjipmcnt 


■ 


1 


S 


1.500 


S 


1300 






I'rovidc PeoonncI Protective Equipment (PPE) 


:% 


1 


s 


2000 


s 


2000 


$ 


17.960 


■ l.ii.t-it.i ps Investigation, lo Confirm Eucni of Cap 


















Prepare nddiiomilchanctctuatioa norl pbn 


lv 


1 


$ 


5000 


s 


5000 






Collect *oil continual «in tarn pic* will kind auger 


be 


5 


$ 


200 


5 


1 1)00 






Mcmb (Cu. Pb.ind Znlby EPA Method 60 ID 


ca 


19 


s 


65 


S 


1235 






Perform independent data validation 


ca 


19 


s 


20 


S 


380 






Inpul analytical resuks imo Presulki database 


:i 


■9 


s 


15 


s 


285 


s 


7.900 






Repair Permeable Covet 


















A%phak Sealing 


■y 


87 


s 


1.25 


s 


loo. 






Sic Slabilimim und Vegetation Replacement 


















Impon anil Pbcc Clean Top&oill 12 inches) 


*y 


276 


3 


30 


5 


826*) 






Vegetation Replacement (Riparian wmbt 


acre 


D.I7 


S 52.200 


S 


8.918 






tiirnnh and install erosion coat n>l measures 


■f 


7442 


S 


0.333 


5 


247S 


s 


19.774 


La ml Uic Controls. Ana B (Buikling* 808 anil 809) 


















Prepare Sic-Specific Addendum n> lac Land l'*e Cum ml Muter 


lie 


I 


$ 


5000 


s 


51)00 






Reference Rcpon 


















Add Silc-Spcclfic Land L'se Conliofc) iu Tom GIS Svsicm 


■fee 


1 


$ 


500 


s 


500 


5 


5500 


Design and Const rociion Management Services 


















Eng I nee ring 


















Perform general planning activates 


In 


1 


S 10 000 


s 


10000 






Prepare remedial design 


■ 


1 


S 10X100 


s 


10000 






11 >.l auard.and ncgoibic construct kin com met 


In 


1 


s 


2500 


s 


2.500 






Const iuci in n obscnat ion 


















Provide resident engineer 


wfc 


1 


$ 


5000 


s 


5000 






Provide offkf support 


wfc 


1 


s 


2000 


s 


2000 






Provide vehicle* and equipment 


wfc 


1 


s 


1.300 


% 


1 300 






Perform airmonioring 


wfc 


1 


s 


1000 


s 


1000 






Prepare Co nst out ion Rcpon 


In 


1 


S 25000 


s 


25000 






Prepare Data-gaps Investigation Rcpon 


In 


1 


S 10 000 


5 


10i)00 




















s 


66JWO 


Engineering Project Managcmcni 


















9*i of Design iml Const Diction Management Services 




»'. 










s 


(>11I2 


Subtotal t-ilimaled Colli t^/contrirlor overhead and pmfilK 














s 


I06JMKI 


1*' gal aid Aitmitiiifitithr Coxlt {tasamed to be 51 ofxublotal estimated eosls h/ contractor o^r 


diead aid pi 


ofny 




5 


5OU0 


Subtotal Estimated Coslt t^/ legal aid udmini strati \r toxlil 














S 


111 WW 


Conlin genri es /assumed lo be 2U't of subtotal estimated costs "/ legal aid administratis* coslsl' 








S 


22 WW 


loial Preliminart Est limited Capital Costs* of Remedial Alternative: 














% 


I33.IMMI 



NnadH >»M 



ra f c lot; 



f Jbk C-4 

linrnjrd Avcnnc Protected Kunfic - Alternative .': 

ICitimatrd Imn Fur CiippinR 

Smill Amu Firing Riugc* 

Pnriidki of Sun I 'nhBCP. CalifornB 



A mi u.it CosU 


1 ink I ' i s l r i ji 1 :■ • n 










f-xfiimitcd Cost* 
ill Coil ' Subtotal 




Total 


Unit 


<Ju,inliI> 


1 1 


In* peel .mil Clear Vegetation from Damage D*chc«.0> her Area* 

Repair Damige id Permeable Caver t 


1 
1 




s 
s 


11100 

IflOD 


% lima 

S liKKI 


S 


2JMW 


Pioject Ma nagcmcni/Adm initiation 

Annual adminuiruivc ca%i of 1 ami U*e Con rob t 
Annualized com of Five- Yea r Review (6 occurrence* > b 


1 
1 




s 

3 


IflOO 
5000 


S IJMO 

S 5JM0 


s 


6JXM 


Subtotal Estimated Coslt \*/ conturlor oveiliead and profilK 

l*egat and Admiixitl'€tli\r Colli t/usumed to be S'i of '.xubtolal estimated costs *f contiactor o\eihead and profit t' 
Subtotal Estimated Colli ft*/ legal md iidmuiittinthe costs): 
Contingencies (assumed to be 2Wk of subtotal estimated costs h/ legal md udmlnistiiithe costs): 

total frettminaiT Estimated Annual Coils of Remedial Allentatire: 


s 

5 
S 
S 

* 


S .1 

400 
8400 

i -::<i 
10.100 



Noiri jnd Ami mix Km 

I. it* at. any nu vim ctaclly hnauuoi loumltt; 

2. 1 til dim lor iufi'B\i b. nui medio he I i>rd liikinillni 

3. 'iL.ii ,ii. cmnutcd Horn rymte x Arc** and lotamraaic IMcd n i,,"i- C-8. 

4. I.ih-Jlatn oldna ij\>s vuuplau .«: ihoun li I limt S 

3. iviti'Mm oiuiii na» a prcMiled li Tabic t'-T. 



Ntmntaa MM 
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Table C-5 

California tUghna) I'.itrnl -Altcmuth <■ 4: 
K* II nulled ■ ■ n Is I- 1 Excavate . 1 11 - 1 Diipusr of Sol 

Sni.ill Amu ririDj; Ranges 

PlCxidio of S«n I rancUCt), (" A 



Cap i Uil Coils 


Task Description 


Exinatrd Cost* 


I nit 


(J U .1 III 1 1 « 


■Jail Coil 


Subtotal 




! mI.iI 


General Site PrcpanuKin 


















Mobilize coni ramir equipment ul supplic* 10 %kc 


h 


1 


S 


moo 


s 


1000 






I.ini and mainiain perimeter tcmpota^' fence 


ft 


632 




10.00 


s 


6.320 






Prc-cxcava>n>a. pou-cxcavaiion.and 


area 


1 




61100 


s 


6000 






i.inlimiil ion sample Min :v 


















Dccoataminaiion area fur personnel and equip mem 


h 


1 




1500 


s 


I50C 






Provide Pcixonncl Protective Equipment i PIT > 


b 


1 




2J100 


■> 


2000 


S 


I6S20 


Excavate Waste and Soil 


















Break and remove up huh. rccyek off-*ite 


■r 


3 .959 




1.00 


s 


3.959 






Eiiuvjtt tail, no segregation (3 cy buckci) 


cy 


563 




3.S0 


s 


1.971 






Bunker Excavat iin (Hailed ncccu) 


cy 


33 




I.IIMII, 


s 


3500 






Loud excavated material Into end-dump* 


cy 


598 




J.00 


s 


2.392 






Collccl soil pin Ilk \n in pits l<n ilBposal 


€M 


2 




26.00 


s 


52 






D b poxa 1 cha raclcriyat ion 


















5nmciik(EPA Mcihod6DKIBl 


ca 


2 




\2S 


s 


250 






I (•:.! timetable Petroleum HydrocaaSonx 


















(EPA80ISM).ga*anddiexel 


ca 


2 




140 


s 


280 






DBpov; of hamdous soil at Clasx 1 faciliv 


Id ii 


326 




ISO 


s 


48.960 






Dnpine of non- hazardous will at Cktss II facility 


ton 


<•!(! 




35.00 


s 


22064 


s 


83J27 






Site Stabilization and Vegetation Rcpbccmcnt 


















1 hi f<>ii and Place Clean Topsoil 


cy 


102 




30.00 


'• 


3052 






Restore Hnaiorkal (term (hand work) 


Ik 


I 




2.500 


s 


2500 






Restore Asphalt 


■f 


3599 




2.25 


s 


8098 






Vegetation Rcplaccmcpt I Serpent mac scrub plants 1 


acre 


(1.06 




89500 


s 


5X44 






furnish and install enHion control measures 


■r 


2.747 




0.333 


s 


915 


s 


20.209 


NP1 Section l06Conxukation 


ii 


' 


S 


31100 


$ 


3000 


s 


3000 


Design and Comtiucikin Management Services 


















Engineering 


















Perform general phnning activities 


b 


1 


3 


10.000 


s 


10000 






Prepare remedial design 


b 


1 


S 


10 1100 


s 


10000 






Cootdlnate oith uasic managemeat facilities 


b 


1 


S 


11100 


s 


1000 






Bid.awanl.and negotiate conxt ruction comract 


b 


1 


S 


2500 


s 


250D 






Construct kip observation 


















Provide resident engineer 


wk 


I 


S 


51100 


s 


5000 






Provide office support 


wk 


1 


S 


21100 


s 


2000 






Provide vchklei and equipment 


wk 


1 


S 


1.300 


s 


1.300 






Perform air monitoring 


wk 


1 


5 


1.000 


s 


1000 






Collect soil confirmation samples 


ca 


16 


s 


26 


s 


416 






Metafc.<Sb.Cu.Pb.andZn)by EPA Mcihod6DI() 


ca 


16 


S 


65 


s 


1040 






Perform imlcpcndrnt data valklaiion 


-a 


16 


s 


20 


s 


320 






Input analytical mub imo Prexidio database 


ca 


16 


S 


IS 


s 


240 






Prepare Excavation Rcpoit 


b 


1 


s 


25X100 


s 


25000 


s 


S9SI6 


Engineering Project Managemeat 


















'■!'. of Dcxign and Coaxinictkin Management Scmccx 




9% 










* 


S583 


Stiblohd Estimated Costs ( ••/ contractor a \erhead aid profit l~ 












s 


I'""":. 


Legal aid Administrati iy Costs (assumed to be 5't ofsttbtoltd esti mated casts n/ 'contractor oiriliead i 


•*id profit y 




s 


9000 


Subtotal Estimated Casts (f/legid aid adminislratiie costs): 














s 


200000 


Contingencies {assumed to be 2l?i of snbiot/d estimated costs "/legal 


aid adminislrati 


if costs}: 






s 


40000 


Total Preliminary Estimated Capital Casts of Remedial Altcrnaiiiv. 












1 


24D.0IM) 



Ntmmna ^;»>4 
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Tabic C-5 

California Highway Patrol - Alternative 4: 

Estimated Costs to Excavate and Dispose of Soil 

Small Arms Firing Range 

Presidio of San Fiancisco. CA 



Notes and Assam prions 

1 . Totals may no) sum exactly because of rounding. 

2. Field effort for excavation is assumed to be I week induration. 

3. Arcasofsoil ffomFigiic7. Volumes arc prcscnicd in Table C-8. 

4. Approximately 35 cy of soil near (be historical bunker will he excavated by hand. 

5. Conversion factor from cj of soil to tots is 1. 6 tons per cubic yanl. 

6. Conveisron factor from cy of asphalt to ions is 1.7 tons per cubic yaid. 

7. Total volume of asphalt was increased by 10 percent to account for additional dcmoliKu during field effort. 

8. Thickness of asphalt scclion Is estimated to be 6 inches. 

9. Sidcwall confirmation samples will be collected ai an approxinuic frequency of 1 sample per every 50 linear feet foraiotalof ^samples- 
Samples will be analyzed for four mctals(Sb.Cu. Pb.and Zn)iEPA6010B). 

10. Bottom confirmaiion samples will be collected at a frequency of I sample per 2300 sf foraiotalof 3 samples. Samples will be analyzed for 
four mctalslSb.Cu. Ph. and Zni (EPA 60I0B). 

11. Waste chaiuctcrization samples will be collected approximately I per5C0cy. Samples will be analyzed for 6 Metals (Cd.Cr. Co. Pb. Ni and 
ZaXEPA 60I0B). and taal cxtractable pcirolncm hydrocarbons (EPA 80I5M). 

12. Limp sum cost isincltdcd forbcrm icstoraiion. with specific act iviites to be determined. 

13. Derivation of unit tales is presented in Table C-7. 
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Tnbk C-fi 

II 'i ii. m I A i roar Protected k.inci- - Ulcrnativi 4: 

Estimated ' ■ is Is to Excavate .ind Dispose of Soil 

Sni.ill Arms lirinf K nn^cs 

1" res nl i.» hi .Sua Francisco ,CA 





C 


.ipit.il Coals 
















Ink Desc rip lion 


Estimated Coals 


Tail 


Q Dan tit; [ 


1 ml ( ost 


Sab to Uil 




l"t.ll 


General Sic Preparation 




















Mohilirc contractor equipment and suppli;* Ionic 




k 


1 


s 


1.000 


S 


1000 






Erectand maintain pciimctcrtemporary fence 




■ 


746 


s 


10.00 


s 


7460 






Remove 5' la Alices and save for reptiniing 




ca 


in 


s 


48 


s 


480 






Pre- excavation, post -excavation and 




area 


1 


s 


6000 


s 


6000 






confirmation sampk survey 




















Decontamination area (or personnel and equipment 




b 


1 


s 


1500 


s 


1500 






I'm v Mi: 1'cnonncl Protective Equipment (PPE) 




k 


' 


s 


2000 


5 


2000 


S 


18440 


Excavate Waxtcand Soil 




















It real and remove asphak. recycle off-site 




if 


860 


5 


1.00 


s 


860 






Excavate soil, no segregation t .1 cy hue Lei 1 




cy 


IA29 


S 


J.50 


s 


3602 






l.i. - - ■- 1 .i ■- . i ■ ■ " ■ 1 in ..i .■ 1 1. i nili ■ ' in l-i 1. hi [■■. 




*y 


1X129 


s 


4.00 


s 


4.116 






Collect soil piofile samples (or disposal 




ca 


4 


5 


26.00 


3 


104 






Dbposalcharacteriraiion 




















Six metals IEPA Mci hod 6OI0B) 




ca 


4 


S 


I2S 


S 


500 






Tola! Entailable Pcimkum Hydrocarbons 




















(EPA 80ISM). gas and dkscl 




ca 


4 


S 


140 


S 


560 






Dispose i>l nan* h,i/j rill *» soil al Class 1 1 facility* 




ton 


1.646 


S 


35.00 


s 


57.624 






Sic Slab! Dial kin aid Vegetation Replacement 
















S 


67J66 


Impon and Place Clean Eill 




*y 


753 


S 


20 


s 


15067 






Restore Asp kali 




■r 


782 


s 


2.25 


s 


1.760 






Impon and Pbcc Clean Topsoll (12 inches) 




cy 


276 


s 


n 


s 


8269 






Vegetate Impoitcd Covcr(Ripariansctuh) 




acre 


0.17 


s 


52.200 


s 


8.918 






Iiiiii-sh anil In ■.'■II c iiim.'ii control measures 




if 


7J42 


s 


0.333 


5 


:j?s 






Land Uk Coatrob. Area H 'Buildings SOS and SO" i 
















s 


36492 


Prepare She-Specific Addendum to ihe Land Uxc Coat 


ml Master 


site 


1 


5 


5000 


5 


5000 






Reference Report 




















Add Site-Specific Land L'se Comtub idTiuu GIS System 


site 


1 


S 


500 


s 


500 






















s 


5500 


Design and Construction Management Scrvkcs 




















Engineering 




















Perform general planning activtfcs 




b 


1 


s 


10000 


s 


10000 






Prepare remedial design 




b 


1 


s 


10000 


s 


10000 






Coordinate with waste management facilities 




b 


1 


$ 


1000 


s 


1 000 






Bid.awatd.and negotiate consttuciion contract 




k 


1 


s 


2500 


s 


2500 






Co nst nut ion obscrval ton 




















Provide rcsklem engineer 




wfc 


1 


s 


5000 


s 


5000 






Provide offkc suppon 




wk 


1 


s 


2000 


s 


2000 






Provide vehicles and equipment 




wk 


1 


s 


1.300 


s 


1300 






Perform air monitoring 




wk 


1 


s 


1000 


s 


1 000 






Collect soil confirmation samples 




ca 


19 


s 


26 


s 


494 






Mctab ICu. Pb. and Znlby EPA Method WHO 




ca 


19 


s 


65 


s 


1235 






Perform independent data validation 




ca 


19 


s 


20 


s 


376 






Input analytical results into Presidio database 




ca 


19 


s 


15 


s 


285 






Prepare Excavation Report 




k 


1 


s 


25000 


s 


25000 






Engineering Project Management 
















s 


60.190 


"' i of Design and Co nst met Ion Manage mem Servkes 






9*i 










s 


5417 


Subtotal Estimated Costs ft*/ eiHttitielot oveiheui md p 


ro/rl* 














s 


193000 


Lr&al md Admbii>t'€tti\r Costs tasstimed In be 51 of tu 


bl ntal estimated roils «/ 'eotttiaelor overhead aid piofil): 






s 


10000 


Subtotal Estimated Costs ( nt le^id isid udmaiitttighe casts): 














s 


203000 


Contingencies t maimed to be 2(>'t of subtotal estimated costs it/ legal isid administtiSi if raids): 










s 


i 1 000 


Total 1' rclim in m r Fxliniiitcd Capital Co-Is of Rervediti 


1 .1 licrnaiive: 














_i_ 


244.1111" 



Ntmrnba .XHH. 
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Tabic C -6 

Barnard Atcnoc Protected Range - Alternative i: 

Estimated Costs lo Kxcavatc and Dispose of Soil 

Small Arms Firing Range 

Presidio of San Francisco. C A 

N.-.'s ami Ass 1 : :.-.;« i< ms 

1. Totals may net sum exact ly because of rounding. 

2. Field clton of excavation is assumed lo be I week in duration. 

3. Total volume of in- place soil is estimated to be 1 .029 cy (bank yam's). Volumes ofsoil from Figure 8. Volumes arc presetted in Tabic C-8. 

4. Conversion factor ftomcj of soil to tots is l.6tonspcrcub(cyaid. 

5. Convention factor ftomcy of asphalt to lots is 1.7 tons per cubic yaid. 

6. Total volume of asphalt was Increased by 10 percent to account for additional demolition during field effon. 

7. Thickness of asphak sect kin Is estimated to be 6 inches. 

8. Sidcwall cotfirmation samples will be collected at an approximate frequency of 1 sample per ever; 50 linear feet fora total of 15 samples- 
Samples will be analyzed rocthrccmctals<Cu.Pb.andZil<EPA60IOB>. 

9. Bottom cotfirmation samples will he collected at a frequency of I sample per 25(10 sf for a total of 4 samples. Samples will be analyzed for 
three mi-tab iCu. Pb.and Zn) (EPA 60I0BI. 

10. Waste chaiuctcrization samples will be collected approximately I per500cy. Samples will be analyzed for 6 Metals (Cd.Cr. Cn.Pb. Niatd 
ZtKEPA 60I0B ). and total cxtractable pet rolncm hydrocarbons (EPA 8015M). 

11. Land use controls arc included lo accomodate (he fuiurc removal of Buildings 8<B and 809. 

12. Dcrivatiot of unit tales is presented in Table C-7. 
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Table C-7 

Derivation of Unit Rates 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Task Description 


Unit 


Unit Cost 


Source 


CAPITAL COSTS 










General Site Preparation 










Mobilize contractor equipment and supplies to site 


Is 


$ 


1.000 


Tabic E-3, Main Installation Sites FS, EKI, March 
2003 (MIPS); used cost for "miscellaneous sites" 


Erect and maintain perimeter temporary fence 


11 


S 


10.00 


MIFS 


Pre -excavation, post -excavation and 


area 


S 


6,000 


Towill Surveys 


confirmation sample survey 










Cap Area and Confirmation Sample Surveys 


area 


s 


6,000 


Towill Surveys 


Decontamination area for personnel and equipment 


Is 


s 


1.500 


Trcadwcll & Rollo, Inc. (T&R) 


Provide Personnel Protective Equipment (PPE) 


Is 


s 


2.000 


T&R 


Excavate Waste and Soil 










Break and remove asphalt, recycle off-site 


sf 


s 


LOO 


MIFS 


Excavate soil, no segregation (3 cy bucket) 


cy 


$ 


3.50 


MIFS 


Bunker Excavation (limited access) 


cy 


s 


100.00 


MIFS; used cost for Bobcat excavation 


Load excavated material into end-dumps 


cy 


s 


4.00 


MIFS 


Collect soil profile samples fordisposal 


ca 


s 


26 


MIFS 


Disposal characterization 










Six metals (EPA Method 6010B) 


ca 


s 


125 


MIFS 


Total Extractablc Petroleum Hydrocarbons 










(EPA 80 1 5M t, gas and dicscl 


ca 


$ 


140 


MIFS 


Dispose of RCRA hazardous soil at Class 1 facility 


ton 


s 


150 


T<SR (Lead Treatment Evaluation Memo. 2004) 


Dispose of non-hazardous soil at Class II facility 


ton 


s 


35.00 


Trust source 


Repair Asphalt Areas 










Asphalt Scaling 


sy 


$ 


1.25 


Means 
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Table C-7 

Derivation of Unit Rates 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Task Description 



Unit 



Unit Cost 



Source 



CAPITAL COSTS 

Site Stabilization and Vegetation Replacement 
Import and Place Clean Fill 
Restore Asphalt 

Import and Place Clean Topsoil (12 inches) 
Vegetation Replacement (Riparian scrub) 
Vegetation Replacement (Scrpcntinitc scrub plants) 
Furnish and install erosion control measures 

Land Use Controls, Area B (Buildings 808 and 809) 

Prepare Site-Specific Addendum to the Land Use Control Master 

Reference Report 

Add Site-Specific Land Use Controls to Trust GIS System 

Land Use Controls, Area A 
[Estimated | 



Data-gaps Investigation, to Confirm Extent of Cap 
Prepare additional characterization work plan 
Collect soil confirmation samples with hand auger 
Metals (Sb. Cu, Pb. and Zn) by EPA Method 6010 

Design and Construction Management Services - Excavation Remedy 
Engineering 

Perform general planning activities 

Prepare remedial design 

Coordinate with waste management facilities 

Bid. award, and negotiate construction contract 



cy 
sf 
cy 

acre 
acre 

sf 



sue 



site 



sue 



Is 


S 


Is 


s 


Is 


$ 


Is 


$ 


Page 


*of3 



20 MIFS 

2.25 MIFS 

30 MIFS 

52,200 Trust source, Aug. 5, 2004 

89,500 Trust source. Aug. 5, 2004 

0.333 MIFS 



5,000 MIFS 
500 MIFS 



5,500 Current estimate will be updated when more 

information is available from National Park Service. 



Is 


s 


5.000 MIFS 


loc 


s 


200 MIFS 


ca 


s 


125 MIFS 



10,000 MIFS (adjusted for smaller site) 

10.000 T&R (assume work plan and figures) 

1.000 MIFS (adjusted for smaller site) 

2.500 MIFS (adjusted for smaller site) 
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Table C-7 

Derivation of Unit Rates 

Small Arms Firing Ranges 

Presidio of San Francisco, California 



Task Description 


Unit 


Unit Cost 


Source 


CAPITAL COSTS 










Construction observation 










Provide resident engineer 


wk 


$ 


5,000 


MIFS 


Provide office support 


wk 


S 


2.000 


MIFS 


Provide vehicles and equipment 


wk 


S 


1.300 


MIFS 


Perform air monitoring 


wk 


s 


1.000 


MIFS 


Collect soil confirmation samples 


ca 


s 


26 


MIFS 


Metals (Cu, Pb. and Zn) by EPA Method 60 10 


ca 


s 


125 


MIFS 


Perform independent data validation 


ca 


s 


20 


MIFS 


Input analytical results into Presidio database 


ea 


s 


15 


MIFS 


Prepare Excavation Report 


Is 


s 


25.000 


MIFS 


Prepare Dala-gaps Investigation Report 


Is 


s 


10,000 


T&R 


Engineering Project Management 


% 




9 


MIFS 


Legal and Administrative Costs 


% 




5 


MIFS 


Contingencies 


% 




20 


MIFS 


ANNUAL COSTS 










Inspect and Clear Vcgclaion from Draingc Ditches, Other Areas 


Is 


s 


1,000 


MIFS (adjusted for smaller sites) 


Repair Damage to Permeable Cover 


Is 


$ 


1.000 


MIFS (adjusted for smaller sites) 


Project Management/ Administration 










Annual administrative cost of Insitulional Controls 


Is 


s 


1.000 


MIFS 


Coordinate wiihNPS for Area A site 


Is 


s 


1.000 


MIFS 


Annualized cost of Five-Year Review (6 occurrences) 


Is 


$ 


5.000 


MIFS 



November 2004 



Page 3 of 3 



DRAFT 



Table C-8 

Soil Volume Estimates 

Small Arms Firing Ranges 

Presidio of San Francisco. California 



Barnard Avenue Protected Range 



Notes 

~ = nol applicable 

cy = cubic yards 

ft = feet 

If = linear feci 

sq f I = square feci 



Area 


Total 
Area 

(sqft) 


Vegetated 
Area 
(sqft) 


Asphalt 
Area 

(sqft) 


Perimeter 

HI) 


Depth 
(ft) 


Volume 
(c» 


BAP1 


4.845 


4,845 


— 


283 


: 


359 


BAP 2 


1,573 


1.573 


— 


158 


2 


117 


BAP3 


1 .81 16 


1,024 


^*: 


160 


4 


268 


BAP4 


1,287 




— 


145 


6 


286 


Total 


9,511 


7.442 


~s: 


746 


.4 


1.029 




Calif 


i>rnia High". 


ay Patrol Pistol Range 




Area 


Total 
Area 
(sqft) 


Vegetated 
Area 
(sqft) 


Asphalt 
Area 
(sqft) 


Perimeter 
(ID 


Depth 
(R) 


Volume 
(7) 


CHP1 


664 


6:: 


4: 


101 


1 


25 


CHP2 


1 .61 16 


191 


1.415 


153 


2 


1 19 


CHP3 


1,560 


154 


1,406 


151 


3.5 


202 


CHP4 


1,260 


935 


325 


137 


2 


93 


CHP5 


515 


444 


71 


87 


4 


76 


CHP6 


741 


401 


34 ) 


3 


3 


82 


Total 


6. .146 


2,747 


3.599 


632 


15.5 


598 
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